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Calming the (Cytokine) Storm: Dimethyl Fumarate as a Therapeutic Candidate  
for COVID-19
Authors: Cara A. Timpani and Emma Rybalka

COVID-19 has rapidly spread worldwide and incidences of hospitalisation from respiratory distress 
are sig-nificant. While a vaccine is in the pipeline, there is urgency for therapeutic options to address 
the immune dysregulation, hyperinflammation and oxidative stress that can lead to death. Given the 
shared pathogenesis of severe cases of COVID-19 with aspects of multiple sclerosis and psoriasis, we 
propose dimethyl fumarate as a viable treatment option. Currently approved for multiple sclerosis 
and psoriasis, dimethyl fumarate is an im-munomodulatory, anti-inflammatory and anti-oxidative 
drug that could be rapidly implemented into the clinic to calm the cytokine storm which drives severe 
COVID-19.
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Highly Efficient T 2 Cobalt Ferrite Nanoparticles Vectorized for Internalization in  
Cancer Cells
Authors: Eva Mazarío, Magdalena Cañete, Fernando Herranz, Jorge Sánchez-Marcos,  
Jesús M. de la Fuente, Pilar Herrasti and Nieves Menéndez 

Uniform cobalt ferrite nanoparticles have been synthesized using an electrochemical synthesis 
method in aqueous media. Their colloidal, magnetic, and relaxometric properties have been analyzed. 
The novelty of this synthesis relies on the use of iron and cobalt foils as precursors, which assures 
the reproducibility of the iron and cobalt ratio in the structure. A stable and biocompatible targeting 
conjugate nanoparticle-folic acid (NP-FA) was developed that was capable of targeting FA receptor 
positivity in HeLa (human cervical cancer) cancer cells. The biocompatibility of NP-FA was assessed 
in vitro in HeLa cells using the MTT assay, and mor-phological analysis of the cytoskeleton was 
performed. A high level of NP-FA binding to HeLa cells was confirmed through qual-itative in vitro 
targeting studies. A value of 479 Fe+Co mM−1s−1 of transverse relaxivity (r2) was obtained in colloidal 
suspension. In addition, in vitro analysis in HeLa cells also showed an important effect in negative T2 
contrast. Therefore, the results show that NP-FA can be a potential biomaterial for use in bio medical 
trials, especially as a contrast agent in magnetic resonance imaging (MRI).
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Evaluation of the Interactions between Human Serum Albumin (HSA) and  
Non-Steroidal An-ti-Inflammatory (NSAIDs) Drugs by Multiwave-length  
Molecular Fluorescence, Structural and Computational Analysis
Authors: Susana Amézqueta, JoséLuís Beltrán, Anna Maria Bolioli, Lluís Campos-Vicens,  
Fran-cisco Javier Luque and Clara Ràfols

The interaction between drugs and transport proteins, such as albumins, is a key factor in drug 
bioavailability. One of the techniques commonly used for the evaluation of the drug-protein complex 
formation is fluorescence. This work studies the interaction of human serum albumin (HSA) with four 
non-steroidal anti-inflammatory drugs (NSAIDs)—ibuprofen, flurbiprofen, naproxen, and diflunisal—by 
monitoring the fluorescence quenching when the drug-albumin complex is formed. Two approaches—
the double logarithm Stern-Volmer equation and the STAR program—are used to evaluate the binding 
parameters. The results are analyzed considering the binding properties, determined by using other 
complementary techniques and the available structural information of albumin complexes with 
NSAID-related compounds. Finally, this combined analysis has been synergistically used to interpret 
the binding of flurbiprofen to HSA.
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pH Dependence of T2 for Hyperpolarizable 13C-Labelled Small Molecules  
Enables Spatially Resolved pH Measurement by Magnetic Resonance Imaging 
Authors: Martin Grashei, Christian Hundshammer, Frits H. A. van Heijster, Geoffrey J. Topping and  
Franz Schilling 

Hyperpolarized 13C magnetic resonance imaging often uses spin-echo-based pulse sequences that 
are sensitive to the transverse relaxation time T2. In this context, local T2-changes might introduce a 
quantification bias to imaging biomarkers. Here, we investigated the pH dependence of the apparent 
transverse relaxation time constant (denoted here as T2) of six 13C-labelled molecules. We obtained 
minimum and maximum T2 values within pH 1–13 at 14.1 T: [1-13C]acetate (T2,min = 2.1 s; T2,max = 27.7 s), [1-
13C]alanine (T2,min = 0.6 s; T2,max = 10.6 s), [1,4-13C2]fumarate (T2,min = 3.0 s; T2,max = 18.9 s), [1-13C]lactate (T2,min 

= 0.7 s; T2,max = 12.6 s), [1-13C]pyruvate (T2,min = 0.1 s; T2,max = 18.7 s) and 13C-urea (T2,min = 0.1 s; T2,max = 0.1 s). 
At 7 T, T2-variation in the physiological pH range (pH 6.8–7.8) was highest for [1-13C]pyruvate (ΔT2 = 0.95 
s/0.1pH) and [1-13C]acetate (ΔT2 = 0.44 s/0.1pH). Concentration, salt concentration, and temperature 
alterations caused T2 variations of up to 45.4% for [1-13C]acetate and 23.6% for [1-13C]pyruvate. For 
[1-13C]acetate, spatially resolved pH measurements using T2-mapping were demonstrated with 1.6 
pH units accuracy in vitro. A strong proton exchange-based pH dependence of T2 suggests that pH 
alterations potentially influence signal strength for hyperpolarized 13C-acquisitions
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Deregulation of the Interleukin-7 Signaling Path-way in Lymphoid Malignancies
Authors: Inge Lodewijckx and Jan Cools

The cytokine interleukin-7 (IL-7) and its receptor are critical for lymphoid cell development. The loss 
of IL-7 signaling causes severe combined immunodeficiency, whereas gain-of-function alterations 
in the pathway contribute to malignant transformation of lymphocytes. Binding of IL-7 to the IL-7 
receptor results in the activation of the JAK-STAT, PI3K-AKT and Ras-MAPK pathways, each contributing 
to survival, cell cycle progression, proliferation and differentiation. Here, we discuss the role of 
deregulated IL-7 signaling in lymphoid malignancies of B- and T-cell origin. Especially in T-cell leukemia, 
more specifically in T-cell acute lymphoblastic leukemia and T-cell prolymphocytic leukemia, a high 
frequency of mutations in components of the IL-7 signaling pathway are found, including alterations in 
IL7R, IL 2RG, JAK1, JAK 3, STAT5B, PTPN 2, PTPRC and DNM 2 genes.


