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WELCOME MESSAGE
Dear Attendees,

The Organizing Committee has the great honor to welcome you to Italy, to attend
the 26™ International Symposium on Molecular Medicine that will be held at the
Grand Hotel Duca d’Este in Tivoli, Rome, Italy from November 2 to 4, 2023.

Tivoli is a small town very close to Rome. Most Latin authors link the founding of
Tivoli with the figure of Evandrus. The town probably grew up in the 7%-8" century
B.C. through the merging of small, surrounding villages, as can be seen from the
articles found in the necropolises; standing on Monte Ripoli, Tivoli controls passage
from the Aniene Valley on one side and, on the other, is connected with Rome along
the navigable course of the river. After various events, it came under Roman rule in
338 B.C. and became a municipality; it acquired Roman citizenship in 87 B.C. and
was included in the 4™ Region: Sabina et Samnium in the Augustan division.
Numerous imperial monuments, for the originality of their architectural solutions,
deserve to be visited: among them, Hadrian’s Villa and Villa d’Este. Therefore, we
wish all of you a memorable time in Tivoli both scientifically and socially. On the
scientific side, the Conference will cover a wide range of topics: biochemistry,
genetics, microbiology, molecular medicine, human genomics, immunology,
polyamines, viral oncology and others. These topics are related to the biochemical
and pathophysiological properties of polyamines, carcinogenesis and metastasis,
chemotherapy, nutrition and cancer and to the traditional Chinese medicine. The
scientific program will focus studies on molecular pathogenesis, molecular
cardiology and psychology, on the metabolism of polyamines with a special
emphasis on cancer. Findings on new pathways as a target for drug development for
cancer treatment or chemoprevention will also be a central theme.

We would like to acknowledge all the distinguished speakers who kindly agreed to
act as a part of the lecturing team. The scientific program supported by excellent
participants, both senior experts and enthusiastic newcomers, includes lectures and
shorter oral poster communications, as well as sessions of poster exhibition spanning
several research areas and many countries of origin. The main goal of the conference
is to promote scientific exchange among research groups highly qualified in
different but interrelated fields and to foster collaborative investigations in the areas
represented in the Conference. The Organizers hope that the presentations at this
meeting, gathering contributions from biochemists, pharmacologists, chemists,
geneticists, molecular biologists and clinical scientists, will demonstrate the current
state of knowledge on the physiological, biochemical, pathological and therapeutic
actions in cancer, covid and other diseases, providing a stimulus mainly for the new
generation involved in the clinical field.

To enjoy stay in Tivoli-Rome to the full, you should take an active part in the social
events, including parties. Our information desk, at the Congress Center, will be at
your service to help you with daily problems. We look forward to meeting you at the
welcome reception!

We thank you all for contributing to the success of the Congress, and wish you a
very pleasant time in Tivoli-Rome.

Demetrios A. Spandidos Enzo Agostinelli
University of Crete, Greece SAPIENZA
University of Rome, Italy
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Scientific Program

Welcome address: Professor Enzo Agostinelli 09:00-09:10

MOLECULAR MEDICINE/ONCOLOGY

09:10-11:00
Thursday, November 2

Chair Persons: F.S. Timeus, N. Mollo, E. Grigorieva

103.

123.

169.

153.

144.

Hemophagocytic lymphohistiocytosis in clinical practice: 18 years of experience of the Onco-Hematology Department of
Regina Margherita Children's Hospital. F. Timeus, V. Barat, N. Bertorello, E. Barisone, E. Vassallo, F. Saglio, M.L. Coniglio,
E. Sieni, F. Fagioli (Italy) (25")

Mitochondrial dysfunction in Down syndrome is caused by an alteration in the NRIP1/PGC-1a pathway and occurs early
during neuronal differentiation. N. Mollo, A. Limone, M. Esposito, F. Bonfiglio, C. Procaccini, A. Secondo, G. Cali,
D. Sarnataro, S. Paladino, A. Conti, G. De Vita, L. Nitsch, A. Izzo (Italy) (20"

Glucocorticoid effects on normal brain tissue. S.D. Aladev, D.K. Sokolov, G.M. Kazanskaya, A.M. Volkov, M.O. Politko,
A.V. Strokotova, S.V. Aidagulova, E.V. Grigorieva (Russia) (20"

Investigation into the validity of the MYC internal ribosome entry site and its role in resistance to stress. R. Bordone,
D.M. Ivy, R. D'Amico, M. Barba, F. Di Pastena, B. Cesaro, A. Fatica, L. Di Magno, S. Coni, E. Agostinelli, G. Canettieri
(Italy; Canada) (20")

Stroma-derived stimuli in FGFR2-mediated signalling in luminal breast cancer: A missing link between in vitro and
in vivo findings? H.M. Romanska, M. Braun, J. Solek, L. Turczyk, D. Piasecka, R. Sadej (Gdansk, Poland) (15")

COFFEE/TEA BREAK 11:00-11:30

CANCER THERAPEUTICS/microRNAs

11:30-13:30
Thursday, November 2

Chair Persons: P. Vodicka, N. Tchurikov, T. Kondo

133.

142.

130.

136.

165.

Genomic instability in adenomas and in colorectal cancer progression. P. Vodicka, M. Kroupa, K. Tomasova, A. Siskova,
K. Balounova, S. Vodenkova, V. Vymetalkova, R. Kumar, S. Andarawi, S. Selvi, S. Brezina, A. Gsur, K. Hemminki,
L. Vodickova (Czech Republic; Austria) (25')

rDNA genes, development and cancer. N.A. Tchurikov (Russia) (25")

Development of novel miR-dependent genome-editing adeno-associated virus that selectively eradicates glioblastoma-
initiating cells. T. Kondo (Japan) (25')

Hereditary colorectal cancer: State of the art in Lynch syndrome. F. Duraturo, M. De Rosa, P. [zzo (Italy) (25')
CyTOF and microRNAs reveal possible biomarkers for early diagnosis and treatment of heparin induced thrombo-

cytopenia (HIT). E. Kourepini, G. Soufla, E. Iliopoulou, S. Georgantis, T. Kanellopoulou, D. Boumpas, T. Kostelidou
(Greece) (20"

LUNCH 13:30 - 14:30



MOLECULAR MEDICINE/WOUND HEALING

15:00-17:00

Thursday, November 2
Chair Persons: E. Priel, P. Nielsen, P. Gal

117. The beneficial effects of novel telomerase increasing compounds on neurodegenerative and ageing related diseases.
E. Priel (Israel) (20"

112. New weapons against multidrug resistant bacterial infections via an RNA therapeutics antibiotic drug discovery platform.
P. Nielsen (Denmark) (20")

114. Novel approaches to treat wounds. P. Gdl, T. Vasilenko, D. Lukas, R. Zaji¢ek, D. Rejman (Slovak Republic; Czech Republic)
(201

113. The sweet side of wound healing: galectins as promising therapeutic targets in the treat-ment of open excisions and sutured
incisions. V. Galova, T. Vasilenko, L. Urban, K. Smetana Jr, H. Kaltner, P. Gdl (Slovak Republic; Czech Republic;
Germany) (20")

115. Agrimonia eupatoria L. and skin wound healing. T. Vasilenko, I. Kovac¢, A. Vrzgula, K. Smetana Jr, P. G4l (Slovak
Republic; Czech Republic) (20")

121. Canonical and non-canonical transforming factor-beta signaling in fibroblasts isolated from various neoplastic/healing/
normal tissues. M. Coma (Slovakia) (20")

COFFEE/TEA BREAK 17:00-17:30

POLYAMINES

17:30-19:30

Thursday, November 2
Chair Persons: E. Agostinelli, T. Oka, A. Kaiser

104. The role of spermidine and its key metabolites in important, pathogenic human viruses and in parasitic infections caused
by Plasmodium. A. Kaiser (Germany) (30"

126. Polyamine/EIF5A axis in colorectal tumors. S. Coni, R. Bordone, D.M. Ivy, Z.N. Yurtsever, L. Di Magno, R. D'Amico,
B. Cesaro, A. Fatica, F. Belardinilli, F. Bufalieri, M. Maroder, E. De Smaele, L. Di Marcotullio, G. Giannini, E. Agostinelli,
G. Canettieri (Italy) (20")

105. Dose-dependent effect of polyamines on cancer cell proliferation and viability. T. Tahara, L. Di Magno, S. Coni, R.
Bordone, D. Ivy, L. Rutigliano, R. Pellegrino, A. Montella, G. Canettieri, E. Agostinelli (Italy) (20"

141. Exploring novel ligands as potential inhibitors and substrates for bovine serum amine oxidase: Biochemical insights and
molecular modeling studies. R. Ragno, E. Proia, A. Ragno, E. Agostinelli (Italy) (20"

111. C-Methylated analogues of spermidine: Synthesis and biological application. A I. Salikhov, M.A. Khomutov (Russia) (15')
152. Absorption and effects of SAMN@TA@BSAO nanohybrid on Caco-2 cells. F. Tonolo, L. Rutigliano, G. Rilievo, M. Magro,
M.L. Di Paolo, M.P. Rigobello, E. Agostinelli, F. Vianello (Italy) (15")

WELCOME DINNER 20:30
Grand Hotel Duca D'Este



BIOCHEMISTRY/MOLECULAR MEDICINE

09:00-11:00
Friday, November 3

Chair Persons: R. Gambari, A. Finotti

106.

108.

124.

168.

116.

Expression of y-globin genes in sirolimus-treated 3-thalassemia patients. C. Zuccato, L.C. Cosenza, M. Zurlo, A. Finotti,
I. Lampronti, M. Borgatti, C. Scapoli, M. Prosdocimi, M.R. Gamberini, R. Gambari (Italy) (25"

The cystic transmembrane conductance regulator gene (CFTR) is under post-transcriptional control of microRNAs:
Effects of treatments with ago-miRNAs and possible biomedical applications. C. Papi, J. Gasparello, M. Zurlo, R. Gambari,
A. Finotti (Italy) (25"

Gene editing for the therapy of -thalassemia: Combining CRISPR-Cas9-based gene correc-tion and fetal hemoglobin
induction. L.C. Cosenza, C. Zuccato C, M. Zurlo, R. Gambari, A. Finotti (Italy) (25"

Involvement of autophagy as detoxifying mechanism in erythroid cells of (-thalassemia patients accumulating free
a-globin. M. Zurlo, C. Zuccato, L.C. Cosenza, C. Papi, G. Breveglieri, A. Finotti, R. Gambari (Italy) (25")

LncRNA MALATI, post-transcriptionally stabilized by NSUN2-mediated M5C modification, exerts properties in bone
lesions formation in multiple myeloma. X. Cui, M. Yu (P.R. China) (20"

COFFEE/TEA BREAK 11:00-11:30

PHARMACOLOGY/MOLECULAR MEDICINE

11:30-13:10
Friday, November 3

Chair Persons: R. Reiter, K. Mio, M. Jirasko

101.

172.

138.

119.

122.

Melatonin and its metabolites: Major contributors to the maintenance of cellular redox homeostasis. R. Reiter (USA)
(40

Real-time observation of capsaicin-induced intramolecular domain dynamics of TRPV1 using the diffracted X-ray
tracking method. K. Mio, T. Ohkubo, D. Sasaki, T. Arai, M. Sugiura, S. Fujimura, Y.C. Sasaki (Japan) (20")

Assessment of preanalytical conditions of prostate markers. M. Jirasko, R. Kucera, R. Vrzakovid, V. Simdnek, R. Viték,
0. Topol€an (Czech Republic) (20")

Autophagy promotes insulin secretion under glucose stimulation both in vifro and in vivo in a RAB37 dependent manner.
S.-Y. Wu, Y.-C. Wang, S.-H. Lan, H.-S. Liu (Taiwan) (20"

Effects of high intensity interval vs. low intensity continuous training on LXRB, ABCG5 and ABCG8 genes expression in
male Wister rats. S. Jalali, M. Jafari (Tehran; Shirvan, Iran) (20')

LUNCH 13:30 - 14:30



MOLECULAR ONCOLOGY

15:00-17:00

Friday, November 3
Chair Persons: A. El-Naggar, A. Semczuk, A.R. Khomutov

102. Inter and intra-tumoral heterogeneity of salivary adenoid cystic carcinoma: Implications for stratification and targeted
therapy. A. El-Naggar (USA) (40"

135. HPV16 E6 gene transcripts in primary type II endometrial carcinomas. W. Szewczuk, O. Szewczuk, K. Czajkowski,
M. Watedziak, B. Gérnicka, T. Ilczuk, W. Kawecka, A. Semczuk (Poland) (30"

118. Phosphorus analogues of glutamic acid and S-adenosylmethionine: Synthesis and biological activity. A.R. Khomutov,
F. Giovannercole, M.V. Demiankova, V.L. Filonov, M.A. Khomutov, O.V. Efremenkova, D. De Biase (Moscow, Russia;
Latina, Italy) (20")

129. The prognostic value of LAYN in HPV-related head and neck squamous cell carcinoma and its influence on immune cell
infiltration. C. Zhu (P.R. China) (20"

134. H3K27me3-mediated inactivation of SFRP1 promotes cell proliferation via Wnt/p-Catenin signaling pathway in
esophageal squamous cell carcinoma. M. Zhou, S. Yu, Y. Xu, M. Liu, Y. Ge, H. Fan (PR. China) (10"

COFFEE/TEA BREAK 17:00-17:30

MOLECULAR BIOLOGY/ONCOLOGY
17:30-19:30
Friday, November 3
Chair Persons: D. Batchvarov, J.D. Schuetz, H. Rokita

151. Aberrant DNA methylation potentiates oncogenes' expression and disease progression in ovarian cancer. D. Batchvarov
(Canada) (25"

159. Tumor-acquired somatic mutation disrupts the TMD-NBD communication and transport. T. Gose, A. Rasouli,
S. Dehghani-Ghahnaviyeh, P.-C. Wen, Y. Wang, J. Lynch, Y. Fukuda, T. Shafi, R.C. Ford, E. Tajkhorshid, J.D. Schuetz
(Memphis, TN; Urbana, IL, USA; Manchester, UK) (25")

161. Effects of silencing of the PHLDAI gene on gene expression and metabolism of human neuroblastoma cells. B. Bugara,
M. Durbas, M. Kudrycka, A. Malinowska, I. Horwacik, H. Rokita (Poland) (25')

127. Research and analysis on CT signs and clinical characteristics of chronic duodenal papilla mucositis and duodenal
papillary carcinoma. N. Wang (P.R. China) (25")

Dental pulp MSCs from osteopetrosis patients treated with the carbonic anhydrase activator- azole stimulate osteogenic
and immune metabolic pathways. A. Ayala (Saudi Arabia) (20")

ITALIAN DINNER 20:30
Grand Hotel Duca D'Este



EXPERIMENTAL THERAPEUTICS

09:00-11:00

Saturday, November 4
Chair Persons: Y. Suzuki-Karasaki, I. Horwacik, W. Zhu

131. Changes in mitochondrial morphology and positioning in cancer cell death caused by mitochondrial oxidative stress.
Y. Suzuki-Karasaki, M. Suzuki-Karasaki (Japan) (25"

120. Aqueous ozone exhibits anticancer activity by triggering mitochondria-targeted oxidative cell death. M. Suzuki-Karasaki,
Y. Ochiai, S. Innami, H. Okajima, M. Suzuki-Karasaki, H. Nakayama, Y. Suzuki-Karasaki (Japan) (25')

160. Investigation of mechanisms of direct cytotoxicity of anti-GD2 ganglioside monoclonal anti-bodies using neuroblastoma
cell cultures. I. Horwacik, H. Rokita (Poland) (25')

154. Endogenous morphine in mollusk and human: Neuro-immune modulation. W. Zhu (USA) (25")

155. Investigating the potential of plant-derived antimalarial drugs, Artemisinin and Artesunate, in alleviating long COVID
symptoms. A. Qian, W. Zhu (USA) (20"

COFFEE/TEA BREAK 11:00-11:30

MOLECULAR/CLINICAL ONCOLOGY/GENOME INSTABILITY

11:30-13:30

Saturday, November 4
Chair Persons: L. Vannucci, L. Falzone

162. Smoldering inflammation sustains tissue structure changes and tumor microenvironment development. L. Vannucci,
F. Caja, D. Stakheev, P. Lukéc, L. Rajsiglova, P. Tenti, D. Vondrasek, G. Mucciolo, R. St€pdnkovd, P. Makovicky,
P. Makovicky, T. Hudcovic, P. Sima, D. Smrz (Czech Republic; Slovakia) (25")

170. Molecular determinants of drug resistance in colorectal cancer organoids and novel integrated treatment approaches.
L. Falzone, G. Spoto, D. Ricci, S. Candido, M. Libra (Italy) (25"

171. Novel insights into the epigenetic regulation of SLC22A17 in cutaneous melanoma. Validation of the cg17199325
methylation hotspot as potential diagnostic biomarker. A. Lavoro, L. Falzone, G. Gattuso, G.N. Conti, M. Libra,
S. Candido (Italy) (25")

167. Oncogenic potential of AAA+ ATPase proteins in cancer. A. Nayak (India) (25"

Closing talk: The cancer story and publishing in biomedical sciences. D.A. Spandidos (Greece) (20")

EXCURSION TO TIVOLI 14:30-19:30

GALA DINNER 20:30
Grand Hotel Duca D'Este



POSTERS (Poster viewing during the entire symposium)

107.

109.

110.

125.

128.

132.

137.

139.

140.

143.

145.

146.

147.

148.

149.

150.

156.

157.

158.

Inhibitory effects of SARS-CoV-2 Spike protein and BNT162b2 vaccine on erythropoietin-induced globin gene expression
in erythroid precursor cells (ErPCs) from fB-thalassemia patients. L.C. Cosenza, G. Marzaro, M. Zurlo, J. Gasparello,
C. Zuccato, A. Finotti, R. Gambari (Italy)

Inhibition of the expression of pro-inflammatory genes by pre-miR-93-5p: Relevance for cystic fibrosis and COVID-19.
J. Gasparello, M. Zurlo, C. Papi, A. Finotti, E. Agostinelli, R. Gambari (Italy)

Antiviral activity of AGE and SAC against different viruses: preliminary study. C. Nonne, R. Campagna, D.E. Compagnino,
M.G. Leone, G. Sfara, G. Canettieri, O. Turriziani, E. Agostinelli (Italy)

Novel stevioside derivative induced apoptosis in colon cancers cells via mitochondrial signaling pathways. A. Malki,
A. El Sharkawy (Qatar; Italy)

Therapeutic efficacy of sorafenib and plant-derived phytochemicals in human colorectal cancer cells. M.-S. Abaza I,
A.-M. Bahman, S. Khoushaish and R.J. Al-Attiyah (Kuwait)

From liquid biopsy to microRNA therapeutics for colorectal cancer (CRC). J. Gasparello, M. Zurlo, C. Papi, P. Giacomini,
R. Corradini, R. Gambari, A. Finotti (Ferrara; Rome; Parma, Italy)

METTLI18 is a novel phenotypic regulator of Src-dependent metastatic response of HER2-negative breast cancer.
H.G. Kim, J.H. Kim, J.Y. Cho (Republic of Korea)

MicroRNA-204 inhibits vasculogenic mimicry and angiogenesis in stem-like breast cancer cells. M. Resendiz-Herndndez,
E. Contreras-Sanzén, M.B. Silva-Cazares, L.A. Marchat, O.N.H. De la Cruz, M.C. Lopez-Camarillo (Mexico)

Proteoglycans and glycosaminoglycans contribute to high heterogeneity and chemoresistance of glioblastoma cells.
S.A. Nikitina, D.K. Sokolov, A.Y. Tsidulko, A.V. Strokotova, E. Fasler-Kan, E.V. Grigorieva (Russia; Switzerland)

Comparison of specific myo/fibroblast markers in fibroblasts isolated from various neoplastic/healing/normal tissues.
L. Urban (Slovak Republic)

CRISPR/Cas9 screens to define the membrane transporters at the metabolic intersection with hypusination of eIF5A.
Y.K. Law, P. Essletzbichler, G. Superti-Furga (Austria)

A new mechanism of oxidative DNA damage by a putative acrylamide metabolite, acrylohydroxamic acid. Y. Mori,
H. Kobayashi, M. Murata, S. Oikawa (Japan)

Development of a rapid diagnostic test for detection of pathogenic mycobacteria based on CRISPR. L. Lima,
M. Quinhdes, S. Vasconcellos, R. Teixeira, E. Machado, B. Petrilho, V. Moraes, C. Cristhine, H. Gomes, P. Suffys (Brazil)

Antineoplastic and antiangiogenic effects of novel tyrosine kinase inhibitors in hepatocel-lular cancer cells. A. Ma,
N. Gohringer, B. Nitzsche, B. Biersack, M. Hopfner (Germany)

Tumor microenvironment-dependent epigenetic imprinting in the vasculature predicts colon cancer outcome. E. Naschberger,
M. Fuchs, N. Dickel, M. Kunz, B. Popp, C.G. Anchang, R. Demmler, Y. Lyu, S. Uebe, A.B. Ekici, C.I. Geppert, A. Hartmann,
C. Flierl, K. Petter, T. Gass, S. V6lkl, M. Scharl, A. Ramming, C. Giinther, S. Merkel, V.S. Schellerer, M. Stiirzl (Germany;
Switzerland)

Aged garlic extract and S-allyl cysteine reduce the content of pro-inflammatory mRNAs in bronchial epithelial IB3-1
cells treated with SARS-CoV-2 Spike protein and BNT162b2 vaccine. J. Gasparello, C. Papi, G. Breveglieri, M. Zurlo,
A. Finotti, R. Gambari, E. Agostinelli (Italy)

Chlorpyrifos: Effects on cell cytotoxicity, viability, and apoptosis via mitochondrial complex I and caspase III. S. Chen,
W. Zhu (USA)

Aloin induces cytotoxicity and generates cell death in lymphoma cells through the TNF pathway. E. Huang, W. Zhu
(USA)

Discovering apoptotic drug targets for colorectal cancer through innovative soft voting machine learning approach.
Y. Zuo, W. Zhu (USA)



163. Iron oxide-based nanohybrids as universal carriers for cellular delivery. G. Rilievo, F. Tonolo, L. Rutigliano, M. Magro,
M.L. Di Paolo, M. Cervelli, A. Ilari, A. Liuzzi, E. Agostinelli, F. Vianello (Italy)

164. Cytotoxic effects of magnetic nanohybrids on colorectal adenocarcinoma cell models. L. Rutigliano, F. Tonolo,
G. Rilievo, M. Magro, M.L. Di Paolo, M.P. Rigobello, G. Canettieri, E. Agostinelli, F. Vianello (Italy)

166. Combined treatment with pre-miR-93 and products from Allium sativum reduces interleu-kin-8 mRNA content induced
by anti-SARS-CoV-2 BNT162b2 vaccine in bronchial epithe-lial IB3-1 cells. C. Papi, J. Gasparello, G. Breveglieri,
M. Zurlo, A. Finotti, R. Gambari, E. Agostinelli (Italy)
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and its bali Major contributors to the maintenance of
cellular redox homeostasis

UT Health San Antonio, Long School of Medicine, San Antonio, TX, USA

Melatonin (N yl-5. i ine) was di d as a secretory product of
the mammalian pineal gland in |ess At the time, melatonin was thought 1o be
exclusively synthesized and released from the pineal gland at night with the duration
of the noctumal melatonin elevation being related to the length of the daily dark
period. Since the duration of the night length varies seasonally, melatonin rhythm
was originally Ia:[u:\ :d to regulate only circadian (sleep/wake cycle) and circannual

{annual i i in lly breeding species) thythms, ie., w0
function as both a physiological clock and as a calendar, Subsequently, melatonin
was also identified in b all of which have a pineal gland,
and soon thereafier in i b i umcclls and in plants, none of which
have a pineal gland; thus, melatoni I is obviously not ¢ lusively of pineal
origin. Within the last three decades, melatonin or its synthesizing have
been  found m prokaryotes including true bacteria and archaebacteria (archaeans).
Thus, mel: T bly evolved in prokaryotes about 3.0-2.5 billion years ago.
During eukar is. which 1 an esti i 2.5 ~ 2.0 billion years ago,
pmlmr)olcs Nm. cngulﬂ:d by n.:nrl)' q.uknr)w:s for food and energy: the prokaryotes

a hip with the eukaryotes that had
phagocytized them, and they y evolved into mitochondria, The origin of

mitochondria from prokaryotes is a widely accepted theory. The melatonin-
synthesizing activity of the prokaryotes was retained in all eukaryotic mitochondria.
As a result, the mitochondria of many cells of present-day cukaryoles may also

produce melatoning thus, have two sources of mel. The pineal gland
of vertebrates discharges melatonin into the blood and ccr:hmﬁpmul l'.Ilnd (the

leasable pool) for circadi and i rhythm regul ditionally, all
plant and animal spe Jatonin in their mitochondria, which is used

as an antioxidant in the cell of origin (the non-releasable pool). Numerous
publications have shown melatonin 1o be a multifaceted and Ill),llly efficient direct
free radical scavenger and an indirect oxid: Mel; hes highly
destruetive reactive oxygen (ROS) and resctive nitrogen species as does rmmy ol'lls
metabolites in \khfl referred to as the antioxidant cascade. Additionall
the ities of ionid: symes while inhibiting pro-
oxud:ml enzyme activities. Since mitochondria are a major source of ROS generation
when electrons leak from complexes 1 and 11 of the electron transport chain and
du,mmal]} rudum, nmrby gmund-sme oxygen to the superoxide anion radical,
in hondria is ideally situated to reduce free radical damage.
Supplemental melatonin limits elevated oxidative stress in many pathologies, such
as in models of lschn.mlah‘v:pcrruswn mcludmg stroke and heart attack, exposure of
animals o heavy metals, env | mmt«,r i I
yperglycemia and atk ive alcohol, | medi
including chemotherapies, illegal drugs, ionizing radiation, neurodegenerative
diseases, and those caused by dysfunctional mitochondria, These studies have been
extended 1o humans where melatonin has similar protective actions, Some of the
of | invalve by p which are widely
distributed while other actions are receptor-independent.
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Inter and intra-tumoral heterogeneity of salivary adenoid cystic
carcinoma: Implications for stratification and targeted therapy

Adel K, El-Naggar
M.D. Anderson Cancer Center, Houston, TX, USA

Adenoid eystic carcinoma is a common salivary gland cancer with propensity
of recurrence and metastasis, Thc primary management of patients with this

li isa pl ion with and without post-operative
radiotherapy. Patients with recurrent and metastatic disease have limited
therapeutic options. Although multiple clinical trials of conventional and
targeted agents have been conducted, the results were unrewarding. Recently,
extensive genomic studies have identified key fusion genes and genetic
alterations that can be targeted by small molecule agents. The effectiveness
of these agents in treatments of this disease depends on tumor genomic
stability of these targets during ACC development and progression. The
presentation will discuss recent data on the extent of intra- and inter-tumor
heterogeneity of ACC and the implication of this inherent feature on patient’s
selection and stratification for therapy.
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P is in clinical practice: 18 years of
i of the Onec gy Department of Regina Margherita
Cllildren 's Hospital

', Veronica Barat', Nicoletta Bertorello!, Elena Barisone',
Ekm \«"mllo' Francesco Saglio', Maria Luisa l:omgllo Elena Sieni®,
]’rum.a iagmll'
Onco-Hematology Department, Regina Margherita Children’s
. City of Health and Science of Turin, Turin, laly: “Pediatrics
Department, Chivasso Hospital, Chivasso (TO), ‘Department of
Pediatric Onco-Hematology, IRCCS Meyer Children's University Hospital,
Florence, Italy
E-mail: fabio.timeus@unito.it

T‘mm Seplember 2004 o Mvember 20\2[ 39 p@uems aged 0 17 years had
of h (HLH) in our center.
I-wrlem patients \\ere pmnur) HLI‘] (pHLH). 25 sﬂ:ondury HLH (sHLH).
The mean age at diagnesis was respectively 1,74 vears (range 0.09-13.2) for
pHLH, 3.2 years (range 0.5-17.7) for sHLH. Time of follow-up was 5.63
years (range (.53-17.42) for alive patients and 0.1 years for deccased
patients (range 0.02-0.94). Median time for diagnosis from the onset of
symptoms was & days (range 0-257). In the genctic forms, mutations
involved PRFT in 4 patients, UNCI3D in 3 patients, SH2DIA or XIAP in 4
paticnts, RAB274 genes in one patient and a ALPS mutation p.GLy686Cys
associated with a monoallelic mutation on PRFI in one patient, The HLHs
secondary 1o malignancies were the most frequent (56%): 7 cases associated
with acute myeloid leukemia (AML), 4 cases with acute lymphoblastic
Teukemia (ALL) and 3 cases with non-Hodgkin lymphoma (NHL). In 4
patients HLH occurred after hematopoietic stem cell transplamation
(HSCT), due 1o EBV reactivation in 3 patients and a Pneumocystis carinii
infection in one patient. In one case, the diagnosis of HLH preceded the
diagnosis of AML by weeks. Overall an infectious trigger was present in 28
out of 39 paticnts (72%): in 14 cases viral, in 4 cases bacterial, in 10 cases
association of viruses and bacteria. The most numerous cases were due o
EBV reactivation. Twenty-five patienis (64%) were treated according to
HLH protocols: HLH 94, HLH 2004 or corticosieroids associated with
anti-thymocyte globulin (ATG) Specific chemotherapy for underlying
malignancy was performed in 7 patients (18%). One patient was diagnosed
with AML after 2 months of HLH therapy. For EBV reactivation we have
used Rituximab in 5 cases, HSCT was performed in 18 cases (46%),
Thirteen out ul ]4 FHL paln:ms undcrwcnl HCST, one deceased for
infectious before dure with FHL in ph
remission (RC). In sHLH setting HSCT \\ns performed in 5 patients: 1 for
Niemann-Pick discase, 2 for anaplastic large lymphoma {ALCL) and 2 for
high risk acute myeloid leukemia (AML). In addition to HLH diagnostic
criteria & patients had SNC involvement (21%), 24 liver involvement (62%),
14 lung involvement (57,1%) and 2 cardizc involvemen (5%). Owverall
survival (0S) and event free survival (EFS) at 5 years were respectively
64,1% + 7.7 and 48,4%+ 8,4 Favorable predictor factors were absence of
SNC involvement, absence of heart involvement. ferritin level below
med.un value of 6260 mcg.l’L and response at initial tremment. Our
derli the imp of always looking for an occult
neoplasm even in infant HLH, when it is more probable a familial form. If
HLH recurs, a review of the case and a new genetic testing is strongly
recommended.
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The triamine spermidine is a key metabolite of the polyamine pathway. It
plays a crucial role in many infectious diseases caused by viral or parasitic
infections.  Spermidine and its metabolizing enzymes, i.e.,

spennidincfspcrminc-NI-acetyltransferase, spermine  oxidase, acetyl
polyamine oxidase, and deoxyhypusine synthase, fulfill common functions
during infection in parasitic protozoa and viruses which are obligate,
intracellular parasites. The competition for this important polyamine
between the infected host cell and the pathogen determines the severity of
infection in disabling human parasites and pathogenic viruses. Here, we
review the impact of spermidine and its metabolites in disease development
of the most important, pathogenic human viruses such as SARS-CoV-2,
HIV, Ebola, and in the human parasite Plasmodium. Moreover, state-of-
the-art translational approaches to manipulate spermidine metabolism in the
host and the pathogen are discussed to accelerate drug development against
these threatful, infectious human diseases.

Keywords: spermidine; viral and parasitic infections; drug development
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Spermidine (SPD) is a polyamine that is involved in various cellular processes,
including proliferation, viability, and translation. Because cancer cells contain
higher concentrations of polyamines than normal cells, their biosynthesis is
considered an attractive target for cancer therapy. In contrast, toxic by-products
of SPD, such as aldehydes including acrolein and H20z, have been shown to
induce cytotoxicity in vitro, and recent research has reported the potential use
of spermidine to limit intestinal tumorigenesis in wvive'. Therefore, the
administration of exogenous polyamines appears to induce distinet cellular
outcomes in a concentration-dependent manner, although this issue has not
been addressed in detail. Here, 1 investigated the mechani: underlying
changes in cell proliferation and viability associated with the administration of
exogenous SPD in colorectal cancer cell lines. Upon polyamine depletion by
DFMO, SPD Ited in a dose-dep bidirectional effect. At
lower doses (< 20 pM), SPD induced cell proliferation via DHPS and EIF5A
hypusination. Conversely, at higher doses, SPD (= 100 puM) induced
cytotoxicity independently of DHPS. Chloroguine, an autophagy inhibitor,
ameliorated the cytotoxic effect of SPD, suggesting that SPD-induced cell
death could be autophagy-dependent. Fetal bovine serum (FBS) in the culture
medium was essential for the cytotoxic effect of high SPD as it contains bovine
serum amine oxidase (BSAO), and the addition of exogenous BSAQ, which
has amine oxidase activity equivalent to that of FBS, restored SPD toxicity. Of
note, the DHPS (Deoxyhypusine Synthase) inhibitor GC7 prevented the
cytotoxic effect of high SPD by inhibiting BSAO in a non-competitive
inhibitory manner, as evaluated by cell-free biochemical assays. Together,
these results reveal the concentration-dependent survival and cytotoxic effects
of SPD in cancer cells and provide a novel target for the widely used DHPS
inhibitor, GC7.

(n Gobert, A.P. et al., Gastroenterology 162:813-827, 2022
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Expression of y-globin genes in sirolimus-treated B-thalassemia
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Prosdocimi®, Maria Rita Gamberini® and Roberto Gambari'+
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The p-thalassemias are due to autosomal mutations in the gene encoding
B-globin, causing the absence or low level of adult hemoglobin (HbA).
High production of fetal hemoglobin (HbF) is beneficial for fi-thalassemia
patients. Sirolimus, also known as rapamycin, is a lipophilic macrolide
isolated from a strain of Streptomyces hygroscopicus and found to be a
strong inducer of HbF in vitro and in vivo. In this study, we report the
major biochemical and molecular outcomes of the NCT03877809 pilot
clinical trial based on the use of sirolimus. The results were obtained in 8
patients with B*/B* and p*/p genotypes. The recruited patients were treated
with a starting dosage of 1 mg/day sirolimus for 24-48 weeks. The first
finding of the study was that the content of y-globin mRNA, studied by
RT-qPCR, was increased in blood and erythroid precursor cells isolated
from sirolimus-treated [-thalassemia patients. A second important
conclusion of the trial was that sirolimus stimulates HbF production
(analyzed by HPLC) in erythroid cells of treated patients, influences
erythropoiesis and reduces biochemical markers associated with
ineffective erythropoiesis (such as the excess of free a-globin chains). The
drug was well tolerated with minor effects on the immunophenotype, the
only side effect being frequently occurring stomatitis. Despite the limited
number of patients and the response variability, the data indicate that
sirolimus given at low dosages modifies hematopoiesis and induces
expression of y-globin genes.

Supported by Wellcome Trust (United Kingdom, Innovator Award
208872/Z/17/Z), by the UE FP7 THALAMOSS Project (THALAssaemia
MOdular Stratification System for personalized therapy of p-thalassemia;
grant n.306201-FP7-Health-2012-INNOVATION-1) and by AIFA
(Agenzia Italiana del Farmaco, Italy, AIFA-2016-02364887).
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During the recent COVID-19 | several B-thal ia patients
have been infected by SARS-CoV-2 and most patients were vaccinated
against the virus. Recent studies demonstrate an impact of SARS-CoV-2
infection on the hematopoietic system'. The main objective of this study
was to verify the effects of exposure of erythroid precursor cells (ErPCs)
from P-thalassemia patients to SARS-CoV-2 Spike protein (S-protein) and
the BNT162b2 vaccine. Erythropoietin (EPO)-cultured ErPCs have been
either untreated or cultured in the presence of S-protein or BNT162b2
vaccine. The employed ErPCs were from a p-thalassemia cellular Biobank
developed before the COVID-19 pandemic?®. The genotypes were fi-IVSI-
110/B-IVSI-110 (two patients) and %39/ B°39 (one patient). The starting
endogenous levels of HbF were 10.02-52.62% After 5 days, lysates were
analyzed by HPLC, for analysis of hemoglobin production, and isolated
RMA was assayed by RT-qPCR, for detection of the effects on globin gene
expression.

The main conclusions of the results obtained are that SARS-Spike protein
and BNTI162b2-A vaccine inhibit (a) fetal hemoglobin production by [3-
thalassemic ErPCs and (b} inhibit y-globin mRNA accumulation. In
addition, we have performed in silico studies suggesting a high affinity of
SARS-CoV-2 Spike protein to HbF. Remarkably, this affinity approaches
the affinity of Spike to ACE2. Our results are consistent with the
hypothesis of a relevant impact of SARS-CoV-2 infection and COVID-19
vaccination on the hematopoietic system.

(1) Estep BK, et al. iScience 2022;25(12):105544; (2) Cosenza et al. J
Transl Med. 2016 Sep 2;14(1):255.

This work was funded by the MUR-FISR COVID-miRNAPNA Project
(FISR2020IP_04128) (10 AF. and R.G.) and by the CARIPARO
Foundation (MARZ_CARIVARI20_01 C94120002500007, to G.M.).
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MicroRNAs are involved in the expression of the gene encoding the
chloride channel CFTR (Cystic Fibrosis Transmembrane Conductance
Regulator). The objective of this study is to compare the effects of pre-
miR-145-5p, pre-miR-335-5p, and pre-miR-101-3p on CFTR in treated
bronchial epithelial Calu-3 cells. CFTR mRNA was quantified by Reverse
Transcription quantitative Polymerase-Chain Reaction (RT-qPCR);
production of the CFTR protein was assessed by Western Blotting. The
results obtained demonstrate that treatment with pre-miR-101-3p was
inefficient, and treatment of Calu-3 cells with miR-145-5p was more
effective in inhibiting CFTR production than treatment with the pre-miR-
335-5p'. Treatment of target cells with the agomiRNA pre-miR-145-5p
should be considered when CFTR gene expression should be inhibited in
pathological conditions, such as Polycystic Kidney disease (PKD), some
types of cancer, Cholera, and SARS-CoV-2 infection. For instance, CFTR
inhibitors slow cyst growth in PKD?, and the knockdown and/or inhibition
of CFTR suppresses the proliferation of tumor cells in vifro and in vivo®.
Finally, accordingly with the involvement of CFTR in the SARS-CoV-2
life eycle, pre-miR-145-5p was found to strongly inhibit viral entry and
replication in infected Calu-3 cells®.

(1) Papi C et al,, Int. J. Mol. Sci. 2022;23(16):9348; (2) Yang B et al,, J
Am Soc Nephrol. 2008;19(7):1300-10; (3) Xu J et al. Oncol Rep.
2015;33(5):2227-34; (4) Bezzerri et al. Nature Communications
2023;14(1):132

This work was supported by the Fondazione Fibrosi Cistica (FFC#7-2018,
“CF-miRNA-THER”) and funded by the MUR-FISR COVID-
miRNAPNA Project (FISR2020IP_04128) (to A.F. and R.G.)
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We have analyzed the effects of transfecting cystic fibrosis (CF) bronchial
epithelial 1B3-1 cells with pre-miR-93-5p, mimicking the biological
activity of miR-93-5p, found downregulated in 1B3-1 cells infected with
Pseudomonas aeruginosa', in parallel with increased expression of miR-
93 target mRNAs, the most relevant being IL-8 mRNA. The results
obtained support the concept of a possible link between the expression of
miR-93-3p and IL-8 induction in bronchial epithelial cells infected with P.
aeruginosa. Specifically, the data obtained indicate that, in addition to NF-
kB-dependent up-regulation of IL-8 gene transcription, IL-8 protein
expression is post-transcriptionally regulated by interactions of the 1L-8
mRNA with the inhibitory miR-93-5p. In a second set of experiments, we
have exposed IB3-1 cells to the SARS-CoV-2 Spike protein in the absence
or in the presence of transfected pre-miR-93-5p. The results obtained
demonstrate that the production of IL-6, IL-8 and G-CSF proteins is
enhanced in IB3-1 cells by treatment with the SARS-CoV-2 Spike protein
and that their synthesis and extracellular release can be strongly reduced
using the agomiRNA molecule mimicking miR-93-5p.

In conclusion, the release of key proteins of the COVID-19 "cytokine
storm” can be inhibited by mimicking the biological activity of
microRNAs.

(1) Fabbri E, et al. Am J Respir Cell Mol Biol. 2014;50(6):1144-55.
This work was funded by the MUR-FISR COVID-miRNAPNA Project
(FISR20201P_04128) (to A.F. and R.G.)
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Garlic and garlic extracts, especially aged garlic extract (AGE), are rich in
bioactive compounds, with potent anti-inflammatory, antioxidant and
neuroprotective activities (1). Notably, AGE has been demonstrated to exert
an anti-proliferative effect on different human cancer cells (2). In light of
these findings, we investigated the potential antiviral activity of AGE and one
of its derivative S-allyl-cysteine (SAC) on different viruses. Cytotoxic
activity of substances was evaluated on VERO-E6 and A549 cells by an MTT
assay. Antiviral activity was tested against Coxsackievirus B6, Vescicular
stomatitis virus (VSV) and Encephalomycarditis virus (EMCV). The
percentage of viral replication inhibition was calculated by measuring the
virus yield in the supernatant of infected cells. No cytotoxic effect was found
at concentration used for AGE (5 mg/ml, 1 mg/ml, 0.2 mg/ml, 0.04 mg/ml);
and SAC (100 uM, SAC 20 pM, SAC 4 uM, SAC 0.8 uM). In VERO-E6
cells AGE 1mg/ml was able to inhibit Coxsackievirus B6, and VSV by 76%
and 84% respectively. No viral replication inhibition was observed with
EMCV. While SAC 100 pM was able to inhibit Coxsackievirus B6, VSV
and EMCV by 85%, 95% and 87% respectively on the same cell line. On the
contrary in A549 cells AGE Img/ml and SAC 100 pM were able to inhibit
only EMCV by 97%. Interestingly, viral replication reduction was observed
only when absorption and penetration of viruses occurred in the presence of
AGE or SAC, suggesting that these compounds could exert their antiviral
activity in the early phases of viral replication.

(1) Tedeschi P et al, Int I Mol Sei. 2022 Jun 22;23(13):6950. doi:
10.3390/ijms23136950; (2) Kanamori Y et al, Exp Ther Med. 2020
Feb;19(2):1511-1521. doi: 10.3892/etm.2019.8383.
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The biogenic polyamines spermine (Spm) and spermidine (Spd) are essential and
ubiquitous organic polyveations present in all eukaryotic cells in micromolar to
millimolar concentrations, which a priori determines the diversity of their
functions, many of which are vitally important'?. The disturbances of polyamines
metabolism are associated with many diseases, including cancer (tumor cells have
elevated concentration of polyamines). The investigation of individual cellular
functions of Spm and Spd is complicated by their interchangeability and the ease of
their interconversion.

Different polvamine structural logues have been designed for the research
purposes and as potential therapeutic pounds. Terminally bis-N-alkylated
analogues, such as N'N''-diethylnorspermine (DENSpm), are among the most
studied potential polyamine-based cancer chemotherapeutics. C-Methylated
polyamine analogues are unigue, because among these compounds functionally
active and metabolically stable in vitro and in vive mimetics of Spd and Spm were
found. Biochemical properties of these compounds can be regulated by moving
methyl substituent along the polvamine backbone. Furthermore, enzymes of
polyamine metabolism have been shown to possess hidden stereospecificity which
makes it possible to modulate the biological activity of C- methylated polvamine

analogues by cl g the stereo-configuration of chiral cent
ui\,»}/\ o NHy
NH, (R} and (S)}somers
P
M/\{\H B-Me-Spd Interaction with
3 anzymes and cells
MMummNﬂz
-Me-Spd

Different synthetic approaches for the preparation of the isomers of C-methylated
Spd’s, their interaction with the enzymes of polyamine metabolism and antizyme-
related effects are discussed®.

(1) Pegg A.E. ] Biol Chem 291:14904-14912, 2016; (2) Miller-Fleming L. et al, J
Mol Biol 427:3389-3406, 2015; (3) Khomutov M.A. et al, Russ J Bioorg Chem
45:588-614, 2019, (4) Hyvonen M.T. et al, Int J Mol Sci 23:4614, 2022,
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New weapons against multidrug resistant bacterial infections via an
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Multidrug-resistant Gram-negative bacteria pose an increasing threat to
human health, and development of novel antibiotics would be one answer to
this challenge. Most efforts to date have focused on development of broad-
spectrum antibiotics and unfortunately with limited success in terms of
approved new drugs. As an alternative approach we have developed an
RNA therapeutics platform based on PNA antisense technology that allows
rational discovery and development of designer precision, narrow spectrum
antibiotics optimized to target different multidrug resistant bacterial species
using the same platform and principle. Using this platform, PNA antisense
antibiotics (PAAs) showing (sub)micromolar antibacterial activity against
Escherichia coli, Klebsiella pnewmoniae, Acinetobacter baumannii and
Pseudomonas aeruginosa (including multidrug resistant clinical isolates)
have been discovered. Lead compounds are bactericidal via and antisense
mechanism of action, exhibit low frequency of resistance, have exquisite
biostability in human (and mouse ) serum, very low toxicity in human cell
culture (HepG2), good in vive tolerability in mice via sc, iv and ip
administration. Finally, in vive efficacy against MDR E. coli and A,
baumannii in infection mouse models of urinary tract infection, sepsis and
soft tissue infection has been demonstrated. Based on these in vitro as well
as in vivo results the prospects of developing novel precision antibiotics
against infections by multidrug resistant Gram-negative bacteria will be
discussed.

1. Good L & Nielsen PE (1998) Narture Biotechnol. 1998, 16: 355

2. Good L, Awasthi SK, Dryselius R, Larsson O & Nielsen PE Nature
Biotechnol, 2001, 19, 360

3. lubatti M. Gabas IM, Cavaco, LM, Elnaz EH, Lim E, Bonanno F, Yavari
N, Brolin, C, Nielsen PE ACS Infect Dis. 2022, 3, 1098.

4. Nejad AJ, Shahrokhi N, Nielsen PE. Biomedicines. 2021, 9: 429,

5. Frimodt-Meller J, Koulouktsis A, Charbon G, Otterlei M, Nielsen PE,
Labner-Olesen A. Mol Ther Nucleic Acids. 2021, 25: 444

6. Yavari N, Goltermann L, Nielsen PE. ACS Chem Biol, 2021, 16: 471
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Under ding the lecular ¢ involved in wound healing may
pave the way for the development of innovative approaches to transforming
the identified natural effectors into therapeutic tools. Based on the extensive
involvement of the ga(lactoside-binding)lectin  family in (patho)
physiological processes, it has been well established that galectins are
involved in a wide range of cell-cell and cell-matrix interactions (1).
Therefore we treat cells involved in wound repair as well as
Sprague-Dawley rats to reveal the therapeutic potential of two members of
the galectin family, i.e. Gal-1 and Gal-3. The reported data make a strong
case for directing further efforts to treat excisional and incisional wounds
differently. Functions of galectins essentially result from their modular
presentation. In fact, Gal-1 seems to play a role in the carly phases of
healing and wound contraction, Gal-3 accelerates re-epithelization and
increases tensile strength (2). Galectins have also become subject of
redesigning by engineering to optimize the activity. Clinically relevant,
these new tools derived from the carbohydrate recognition domain platform
also proved efficient on the in vitro level (SMAD-signaling) and will
become our target in further animal studies.

Acknowledgement: The study was supported in part by the Grant Agency of
the Ministry of the Education, Science, R h and Sport of the Slovak
Republic (VEGA 1/0319/20 and 1/0455/22), and the Slovak Research and
Development Agency (APVV-20-0017).

1. Coma et al. Expert Opin Ther Targets. 2023 27(1):41-53.
2. Gal et al. Mol Med Rep. 2021 23(2):99.
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Poor skin wound healing significantly increases health-care costs. Active
wound dressings are attracting extensive attention in wound treatment
luding bacteria-infected lesions. As the wide use of antibiotics leads to
drug resistance we present here a new concept of wound dressing based on
the polycaprolactone nanofiber scaffold (NANO) releasing second
ion lipophospt in (LPPO) as antibacterial agent 1. Firstly, we
demonstrated in vitro that LPPO released from NANO exerted antibacterial
activity while not impairing proliferation/differentiation of fibroblasts and
keratinocytes. Secondly, using animal model we showed that NANO loaded
with LPPO significantly reduced the Staphylococcus aureus counts in
infected wounds. Furthermore, the rate of degradation and subsequent LPPO
release in infected wounds was also facilitated by lytic enzymes secreted by
inoculated bacteria. LPPO displayed negligible to no systemic absorption. In
conclusion, the composite antibacterial NANO-LPPO-based dressing
reduces the bacterial load and promotes skin wound healing, thus may
present a novel product improving patient’s care in the near future.

Acknowledgement: The study was supported in part by the Grant Agency of
the Ministry of the Education, Science, Research and Sport of the Slovak
Republic (VEGA 1/0319/20 and 1/0455/22), and the Slovak Research and
Development Agency (APVV-20-0017).

1. Do Pham et al. Sci Rep. 2021 Sep 3;11(1):17688.
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Previously, we demonstrated that Agrimonia eupatoria L. (AE) is a valuable
source of polyphenols with excellent antioxidant properties (1). Inspired by our
previously published data (2), in the present study we further examined
whether AE improves skin wound healing in a series of in vitro and in vive
experiments. In detail, we investigated the cytotoxicity of AE extracts on
fibroblasts, keratinocytes and endothelial cells. We also demonstrated the
ability of the extract to induce fibroblast to myofibroblast conversion,
extracellular matrix (ECM) deposition, and keratinocyte proliferation. The
cytotoxicity assay revealed comparable concentration-dependent effects
between studied extracts, thus we used the water extract for the animal study.
Subsequently, in Sprague-Dawley rats, we measured wound tensile strength
(TS) and assessed the progression of open wounds using basic histology and
immunofluorescence. The AE  extract induced the myofibroblast-like
phenotype and enhanced ECM deposition. Furthermore, the wound TS of skin
incisions and the contraction rates of open excisions were significantly
increased in the AE-treated group. The present data revealed that AE water
extract significantly improves wound healing. From this point of view, our data
warrant further testing in animal models closer to humans.

Acknowledgement: The study was supported in part by the Grant Agency of
the Ministry of the Education, Science, R ch and Sport of the Slovak
Republic (VEGA 1/0319/20 and 1/0455/22), and the Slovak Research and
Development Agency (APVV-20-0017).

1. Kuczmannova et al. Molecules. 2015:20(11):20538-50.
2. Vasilenko et al. In Vivo. 2022;36(3):1236-1244.
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Multiple myeloma (MM) s still an incurable disease and
osteoclast-mediated bone destruction is a hallmark. Our study found that Inc
MALAT]I expression was the highest in exosomes derived from MM cells,
and it was significantly increased in MM cells compared with normal
plasma cells. Then, we labeled isolated exosomes with PKH26 dye and
MALAT1 with GFP from U266 cells. It suggested that MALATI could be
packaged into exosomes and swallowed by RAW264.7 cells.
Overexpression of MALATI could upregulate RANKL expression and
increase TRAP-positive osteoclasts (OCs) and mineralized nodules, while
the knockdown of MALATI showed a reverse trend. The ability of MM
exosomes in bone destruction was then verified in vivo by injecting U266
cells, U266 cells plus MM exosomes, and U266 cells plus
MALAT1-knockdown-exosomes into the tail vein of NOG mice. Parametric
analysis using microCT revealed a significant decrease in the bone volume
by exosomes mediated MALAT]1. Recent studies focused on the function of
RNA modification in regulating IncRNAs expression. Knockdown of
NSUN2 significantly reduced the m5C levels of MALATI. A rescue
experiment showed that MALAT1 expression and stability increased by
NSUN2 were reversed when transfected with YBX1 siRNA. Our study
demonstrates that myeloma cells-derived exosomal IncRNA MALATI
might involve in bone lesions formation, which is modulated by
NUNS2-mediated m5 C modifications.
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The beneficial effects of novel telomerase increasing compounds on
neurodegenerative and ageing related diseases

Esther Priel
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Telomerase, a ribonucleoprotein, mainly consists of the telomerase reverse
transcriptase catalytic subunit (TERT) and the RNA template (TERC). The
canonical function of telomerase is to re-elongate telomeres, at the end of the
chromosomes, and thus increase the life span of cells and tissue. In addition
TERT possesses non-canonical functions such as: gene transcription regulation,
participates in DNA repair and signaling pathways and protects the
mitochondria from oxidative stress. TERT is expressed in proliferating tissue
and in human somatic cells it is undetectable. Its functions in the extension of
life span and in the repair and protection of cells from damages, are the basis
for the notion that a transient and controlled increase of TERT expression and
activity will demonstrate significant beneficial effects on cells and tissue, under
normal and specifically under stress conditions. We synthesized novel small
molecules (AGS) that transiently increased TERT expression and telomerase
activity in vitro and in vivo in various mouse and human cells and tissues. We
found that some of the AGS compounds crossed the blood-brain -barrier and
increased TERT expression in the mouse brain. Daily administration of the
AGS compounds to neurodeg ive mouse dels (ALS, Alzheimer)
delayed the onset and progression of the ALS symptoms in ALS mice, and
significantly decreased the burden of the amyloid beta plaques in the brain of
AD mice. The beneficial effects of increasing TERT are also shown in the
pancreas of diabetic rats and mice. We found that AGS compounds
administered to animals with STZ-induced diabetes, after the establishing of
hyperglycemia, significantly increased/restored the number of the insulin
producing beta cells, decreased the blood glucose level after fast and protected
the kidney from some of the diabetes -induced damages. Previous studies
suggested the possible role of telomerase in female and male fertility. We found
that a transient increase of TERT by a single dose of AGS significantly
improved fertility in female and in male mice. The observed biological effects
of AGS compounds are TERT dependent since no effects were detected in
TERT knock-out mice. Long-term treatment with these compounds did not
cause chromosomal aberrations in human cells, Our data strongly suggest the
importance of a controlled increase of TERT by pharmaceutical compounds
like AGS for the treatment of neurodegenerative and ageing related diseases.
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Phosphorus analogues of glutamic acid and S-adenosylmethionine:
Synthesis and biological activity
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The replacement of the carboxyl group of amino acids with an acidic
phosphorus containing group(s) gives rise to a big family of the compounds,
but only single-charged phosphorus containing group of aminophosphinic
acids (X=H) is a flatted tetrahedron and a mimetic of a planar
single-charged carboxyl group. Therefore, some aminophosphinic acids can
undergo substrate-like transformations and may inhibit cell growth not only
as such, but also due to the formation of new biologically active
metabolites. Phosphorus containing analogues of S-adenosylmethionine,
glutamate and dipeptides of the last one were synthesized:

The interaction of these analogues with some enzymes of glutamate and
S-adenosylmethionine metabolism is discussed, as well as their antibacterial
activity against Escherichia coli, Bacillus subtilis and multidrug-resistant
Klebsiella pneumoniae.

Supported by the Russian Science Foundation grant no. 22-14-00291.
(1) De Biase et al., Commun Chem 3:1121, 2020; (2) Demiankova et al.,

Molecules 28:1234, 2023; (3) Filonov et al., Mol Biol (Moscow) 57(4),
T47-754, 2023
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Autophagy promotes insulin secretion under glucose stimulation both in
vitre and in vive in a RAB37 dependent manner

Shan-Ying Wu', Yi-Ching Wang?, Sheng-Hui Lan®, Hsiao-Sheng Liu*?
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Insulin is the key regulatory hormone for glucose homeostasis. Aberration of
insulin glycose was diagnosed in pancreatic p-cells exhibiting autophagy
deficiency; however, the underlying mechanism remains unknown. We reveal
that increased macroautophagic/autophagic activity leads to increase of
insulin secretion in B-cells both in vive and in vitro under high-glucose
conditions. Moreover, proteomic analysis of purified autophagosomes from
B-cells identified a group of wvesicular transport proteins participating in
insulin secretion, implying that secretory autophagy regulates insulin
exocytosis. RAB37, a small GTPase, regulates vesicle biogenesis, trafficking,
and cargo release. We demonstrated that the active form of RAB37 increased
MAPILC3/LC3 lipidation (LC3-I1) and is essential for the promotion of
insulin secretion by autophagy, but these phenomena were not observed in
rab37 knockout (rab37-/-) cells and mice. Unbalanced insulin and glucose
concentration in the blood was improved by manipulating autophagic activity
using a novel autophagy inducer niclosamide (an antihelminthic drug) in a
high-fat diet (HFD)-obesity mouse model. In summary, we reveal that
secretory autophagy promotes RAB37-mediated insulin secretion to maintain
the homeostasis of insulin and glucose both in vitro and in vive.

(1) Wu et al., Autophagy, https://doi.org/10.1080/15548627.2022.2123098
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Aqueous ozone exhibits anticancer activity by triggering mitochondria-
targeted oxidative cell death

Manami_Suzuki-Karasaki'?, Yushi Ochiai!, Shizuka Innami', Hiroshi
Okajima®, Miki Suzuki-Karasaki', Hideki Nakayama®, and Yoshihiro Suzuki-
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O3 gas has shown the anticancer effects of O;. It has a direct antitumor effect
in some cancers and indirect effects, such as immunomodulatory, synergistic,
or adjuvant effects, with various anticancer drugs and radiation. In contrast, the
anticancer capacity of O; in solutions is obscure because most ozonated
solutions also contain potentially cytotoxic nitrogen oxides (NOx). To address
this question, we produced an aqueous O; free from NOx (ODM). ODM
exhibited anticancer activity against various cancers by triggering cell death.
Mitochondrial oxidative stress (mitoOS), mitochondrial dynamics and
positioning alterations, and nuclear damage proceeded. Cell death and nuclear
injury were prevented by iron chelators and catalase and accompanied by the
remodeling of intracellular labile iron pools, including mitochondrial iron.
ODM also increases nuclear and nucleolar ROS and their morphological
changes. Scavenging ROS entirely attenuated mitochondrial and nuclear
oxidative stresses and morphological alterations. These results suggest that O;
in solutions exhibits anticancer activity by increasing mitoOS. Our findings
imply that mitoOS is a potential cause of altered redox equilibrium in the
nucleus and nucleolus, leading to multi-organellar damage and cell death.

1. Suzuki-Karasaki M, Ochiai Y, et al. Ozone mediates the anticancer effect of
air plasma by triggering oxidative cell death caused by H20: and iron. Eur J
Cell Biol 102 151346, 2023
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Canonical and non-canonical transforming factor-beta signaling in
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Transforming Growth Factor-beta (TGF-B) is a key molecule in wound
healing as it drives the deposition of extracellular matrix (ECM), fibrosis,
and epithelial-to-mesenchymal  transition (EMT). While previously
considered a simple non-amplified signaling pathway, recent research has
shown that TGF-B signaling is more complex, involving both canonical
(SMAD?2/3) and non-canonical (Erk1/2, INK, p38, Akt, ROCK) pathways
that play important roles in fibrosis.The similarities between wound healing
and tumor progression have led us to study the cellular response of
fibroblasts isolated from various neoplastic, healing, and normal tissues to
TGF-B. Specifically, we focused on signaling pathways activation by
TGF-p1 and -3, as well as the resulting changes in induced phenotype
shifts. Understanding the complex signaling pathways involved in TGF-8
signaling and the resulting changes in cellular phenotype can have important
implications for both wound healing and cancer treatment. In the context of
wound healing, targeting specific TGF-p signaling pathways could
potentially enhance the healing process and reduce the formation of scar
tissue. In the context of cancer treatment, targeting TGF-P signaling
pathways could potentially inhibit tumor growth and metastasis.
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Effects of high intensity interval vs. low intensity continuous training
on LXRp, ABCGS5 and ABCGS genes expression in male Wister rats
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Liver X receptors (LXR) have an essential role in the regulation of
cholesterol metabolism and their activation increase ABCGS and ABCGS
genes expression for the improvement of cholesterol excretion from body
during reverse cholesterol transport (RCT). The aim of this study was to
investigate the effects of high intensity interval (HIT) and low intensity
continuous (LIT) trainings on gene expression of these substances after a
high fat diet in Wistar rats.

Materials and Methods: Fifteen male Wistar rats were divided into 3
groups: control group (n = 5), HIT exercise group (n = 5) and LIT exercise
group (n = 5). All groups used a high fat diet for 13 weeks and the HIT and
LIT groups performed the specific training program. The expression of
LXRp, ABCG5 and ABCGS genes was measured after the training period.
Findings: Data analysis showed significant higher levels of LXR},
ABCGS and ABCGS genes expression in HIT and LIT groups compared
to the control group (P<0.05).

Conclusion: HIT and LIT trainings after a high fat diet have beneficial
effects on RCT that prevents heart attack. Also, HIT training may have a
greater effect on cholesterol excretion during the reverse cholesterol
transport mechanism than LIT.

Keywords: Liver X Receptor, Atherosclerosis,
Endurance Training

Interval Training,
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Mitochondrial dysfunction in Down syndrome is caused by an alteration in
the NRIPI/PGC-lu pathway and occurs early during neuronal
differentiation

Nunzia Mollo, Adriana Limone, Matteo Esposito, Ferdinando Bonfiglio,
Claudio Procaccini, Agnese Secondo, Gaetano Cali, Daniela Sarnataro, Simona
Paladino, Anna Conti, Gabriella De Vita, Lucio Nitsch, Antonella lzzo
Department of Molecular Medicine and Medical Biotechnology, University of
Naples Federico 11, 80131 Naples, Italy

Mitochondrial dysfunction has been observed in cells and tissues in Down
syndrome (DS). In the effort to understand its causes we identified the
corepressor NRIP1, a chromosome 21 gene that is upregulated in trisomic cells
as a consequence of gene dosage and has among its targets PGC-la, a master
gene in mitochondrial biogenesis and function. Knockdown of NRIP1 can
restore the level and function of PGC-1lu protein and counteracts mitochondrial
dysfunction in trisomic fibroblasts. A similar result can be achieved using the
drug metformin, which activates PGC-la. To understand when mitochondrial
alterations occur, we differentiated iPSCs with trisomy of chromosome 21 into
cortical neurons and monitored the mitochondrial phenotype. We found that
mitochondrial dysfunction manifests at early stages of neuronal differentiation
of trisomic iPSCs. Our data indicate that mitochondrial dysfunction in DS can
be counteracted and suggest that it is among the possible causes of altered
neuronal differentiation.

Down syndrome, NRIPI, PGC-la, metformin, mitochondrial phenotype,
neuronal differentiation
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Gene editing (GE) is an efficient strategy for correcting genetic mutations in
monogenic hereditary diseases, including B-thalassemia. Recently, several
different therapeutic protocols already used in clinical trials proposed the
reactivation of fetal hemoglobin (HbF) production in p-thalassemia
hematopoietic stem cells, obtained using the CRISPR-Cas9-based gene
editing approach. We have reported that CRISPR-Cas9-based gene editing
can also be employed for the efficient correction of the P039-thalassemia
mutation, by directly modifying the mutated sequence on the P-globin
genel. On the other hand, considering that the increased production of HbF
can be beneficial for patients with B-thalassemia, the aim of our study was
also to verify whether the de nove production of adult hemoglobin (HbA)
using CRISPR-Cas9 gene editing can be combined with HbF induction
protocols using known and novel fetal hemoglobin inducers drugs2. The
gene editing of the [039-globin mutation was obtained using a
CRISPR-Cas9-based experimental strategy; the correction of the gene
sequence and the transcription of the corrected gene were analyzed by
allele-specific droplet digital PCR and RT-qPCR, respectively; the relative
content of HbA and HbF was studied by high-performance liquid
chromatography (HPLC) and Western blotting. For HbF induction, the
repurposed drug rapamycin was used. The data obtained conclusively
demonstrate that the maximal production of HbA and HbF is obtained in
GE-corrected, rapamycin-induced erythroid progenitors isolated from
P039-thalassemia patients. In conclusion, GE and HbF induction might be
used in combination to achieve the de move production of HbA together
with an increase of induced HbF.

(1) Cosenza et al. Mol Ther Methods Clin Dev. 2021:21:507-523; (2)
Cosenza et al. Genes (Basel). 2022;13(10):1727

This work was supported by Wellcome Trust Innovator Award
(208872/Z/17/Z), by the UE FP7  THALAMOSS Project
(n.306201-FP7-Health-2012-INNOVATION-1), and by AIFA (Agenzia
Italiana del Farmaco, AIFA-2016-02364887).
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Novel stevioside derivative induced apoptosis in colon cancers cells via
mitochondrial signaling pathways
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Colorectal cancer (CRC) is the second most common cancer worldwide. In
this study, we screened 20 steviosides derivatives for their cytotoxic
activities in RKO colon cancer cells. We have identified a potent stevioside
derivative 8 which induced apoptosis in RKO cells and results are further
confirmed by TUNEL assay. We investigated some of the molecular activity
of the key apoptotic signaling pathways, our data revealed that stevioside
derivative 8 increased expression level of p53, cyclin D1, Bad and caspase-8
while it reduced the expression level of STAT-3, Akt, p MAPK and MDM2,
To investigate the mitochondrial apoptotic events, stevioside derivative 8
increased protein levels of Bax, decreased Bcl-2 level and increased release
from cytochrome ¢ from mitochondria to cytoplasm which is further
confirmed by immuohistochemical analysis. Furthermore, stevioside
derivative 8 significantly increased caspase 9 levels and when RKO cells
pretreated with caspase-9 inhibitor LEHD, the induction of apoptosis was
significantly reduced. Finally, stevioside derivative 8 increased caspase-3
activities and Parp-1 cleavage. Our results suggest that stevioside derivative
8 is considered as promising anticancer agent targeting mitochondrial
pathways which merits further development and investigations.
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Polyamine/EIFSA axis in I tumors
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ible ODC inhibitor DFMO

Colorectal cancer (CRC) is the third-most lethal cancer worldwide. Pathways commaonly
altered in CRC converge on the activation of the MYC oncogene, suggesting the
importance of its targeting. However, attempts to directly inhibit MYC have been
unsuccessful, hence preferable options oould be P i by inhibition of p
regulated by its function, such as poly i yamines are small p
often increased in cancer and involved in many tel]ul.lr l'uns.lwns |nc||ndu:| the post-
translational modification of I:IFSA a translation factor that alleviates nbosome stalling at
specific pausing motifs, Sy ine, in fact, is into lently
bound to EIFSA by two enzymes (DHPS and DOHH). Recent sl\ulu.s ]1.|\'t. shown Ilr.l.l
EIF5A is avumpmsscd in various cancers, including CRC, where it correlates with pcor
prognosis. Also, previous reports have ds d the therapeutic efficacy achi
inhibition of hypusination with the specific DHPS inhibitor GC7 in some cancers. However,
the actual mechanism of action and the dircet translational targets of DHPS-EIFSA axis,
ible for the t g effects, remain largely unknown, A key role in
wnlmlllng the rate ul'puly.lmmt, pmdu(.lwn is played by omithine decarboxylase (ODC).
The irreversible ODC inhibitor DFMO was shown 1o efficiently prevent tumor growth in
different settings, leading to clinical trials in colorectal cancer patients. However, the
therapeutic benefit of this zppm.lcll was limited, mainly because of the occurrence of
i due to the il £ lul polvamlnc content from the cmraocllu]ar
pool caused by ¥ ion of p and i 4
polyamine uptake. We have sludm.l llle elfect of DI!PS EIF5A .uus inhibition on CRC
growth alone or in combination with DFMO to try to overcome the chemoresistance 1o
prolonged ODC inhibition to treat CRC. Our work has led to the identification of MYC as
a key translational target of hypusinated EIF5A and 1o the demonstration that inhibition of
DHPS efficiently suppresses (.Il( cell growth and intestinal tumorigenesis in mice, h)'

directly inhibiting elF5A B of MYC at five distinet pau-.ml, motlls in
MYC coding (CDS). M we have d I that b

of OD(‘ and e]FiA induces a s)mrglstn. antitumor response in CRC cells, leading 10

Py of MYC lation in a bimodal fashion, by preventing translational

e1ungmnn and i . We found that gems of the polyamine biosynthesis and

din cancer patients and that

;
inhibition of ODC or I)Hl“a alone limits (.,RL eell through a cy
|II=\.h.m|sm‘ while combined ODC and DIlPSu'EIFSA blockade induces a synergistic
i i ied 1o apoplotic cell death in vitro and in mouse models of CRC and
FAP. Together, our data illustrate a novel strategy for CRC treatment, based on the
combined suppression of ODC and elF5A which hold promise for the treatment of CRC.

127

Research and amalysis on CT signs and clinical characteristics of
chronic duodenal papilla mucositis and duodenal papillary carcinoma
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Objective: To investigate the CT findings of chronic duodenal papilla
mucositis and duodenal papillary carcinoma, and provide more imaging
information for early diagnosis of duodenal malignant diseases. Methods:
CT findings and clinical data of 40 patients with chronic duodenal papilla
mucositis and46 patients with duodenal papillary carcinoma were
retrospectively analyzed. Observation and measuring of direct duodenal
papilla signs (including size, shape, density, enhancement uniformity, ete.),
indirect duodenal papilla signs (including pancreaticobiliary dilatation) and
clinical indicators (including tumor markers CA19-9, CA125, CEA, blood
routine white blood cell count, bilirubin, age, gender, etc.) were carried out
according to CT as well as statistical analysis. Results: There were
significant differences in duodenal papilla regular morphology, age and
CAI199 (P < 0.05), and significant differences in duodenal papilla
maximum transverse diameter, diameter of common bile duct, diameter of
pancreatic duct, total bilirubin, direct bilirubin, and jaundice in duodenal
papillary carcinoma group (P < 0.01). There were no significant differences
in duodenal papilla enhancement uniformity, plain CT value, arterial CT
value, portal CT value, enhancement uniformity, presence or not of calculus
at the lower end, gender, CEA, CAI125, white blood cell count, and
abdominal pain with fever (all P > 0.05). Conclusion: CT is helpful for the
diagnosis of duodenal papilla disease, but the CT findings of patients with
duodenal papillary carcinoma tend to be similar to findings of chronic
duodenal papilla mucositis, which is easy to lead to misdiagnosis, so
comprehensive diagnosis should be made according to the direct and
indirect CT signs as well as laboratory and clinical manifestations of
duodenal papilla, so as to improve the diagnosis of duodenal papillary
carcinoma, and reduce missed diagnosis and misdiagnosis.

Keywords: Chronic duodenal papilla mucositis; Duodenal papillary
carcinoma: Early diagnosis; CT
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The present study aimed to investigate the sequence-dependent anticancer
effects of combined treatment with sorafenib (Sora), a Food and Drug
Administration-approved multikinase inhibitor drug, and plant-derived
phytochemicals (PPCs) on human colorectal cancer (CRC) cell growth, and
proteins associated with the control of cell cycle and apoptosis. The
cytotoxic effects of 14 PPCs on CRL1554 fibroblast cells were determined
using an MTT assay. Moreover, the cytotoxicity of Sora, PPCs, and a
combination of both on CRC cells were also investigated. Cell cycle
analysis was performed using flow cytometry, and cell apoptosis was
investigated using DNA fragmentation, Annexin V/propidium iodide double
staining, and mitochondrial membrane potential analyses. The cell cycle-
and apoptosis-associated protein expression levels were analysed using
western blotting. Based on their low levels of cytotoxicity in CRL1554 cells
at <20%, curcumin, quercetin, kaempferol, and resveratrol were selected for
use in subsequent experiments. The combined treatment of sora and PPCs
caused levels of CRC cytotoxicity in a dose-, cell type-, and
schedule-dependent manner. Moreover, the combined treatment of CRC
cells arrested cell growth at the S and G2/M phases, induced apoptotic cell
death, caused extensive mitochondrial membrane damage, and altered the
expression of the cell cycle and apoptotic proteins. Results of the present
study highlighted a difference in the level of sora efficacy in CRC cells
when combined with PPCs. Further in vivo and clinical studies using the
combined treatment of sora and PPCs are required to determine their
potential as a novel therapeutic strategy for CRCs.
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Background: HPV-positive head and neck squamous cell carcinoma
(HNSCC) exhibits different characteristics from HPV-negative tumors in
terms of wmor development, clinical features. treatment response, and
prognosis. Layilin (LAYN), which contains homelogy with C-type lectins,
plays a eritical role in wmorigenesis and cancer progression. However, the
prognostic value of LAYN and the relationship between LAYN and immune
infiliration  levels in HPV-relmed HNSCC patients siill require a
comprehensive understanding. Herein, we aimed to assess the prognostic
value of LAYN and to investigate its underlying immunological function in
HPV-related HNSCC.

Methods: Through various bicinformatics methods, we analyzed the data
from The Cancer Genome Atlas (TCGA), Tumor Immune Estimation
Resource (TIMER) and Gene Expression Profiling Interactive Analysis
(GEPIA) databases to explore the potential underlying oncogenic impression
of LAYN, including the relevance of LAYN to survival owlcomes,
clinicopathological factors, immune cell infiltration, and immune marker sets
in HPV-related HNSCC, The expression levels of LAYN and HPV were also
verified in HNSCC patient tissues.

Results: LAYN was differentially expressed in a variety of tumors, The
expression of LAYN in HNSCC was significantly higher than that in
adjacent normal tissues (P<0.0001), and high expression of LAYN was
corrclated with poor overall survival (08) in HNSCC paticnts (Hazard Ratio
(HR} = 1.3, P=0.0335), M LAYN exp level in HPV-positi
HNSCC patients was significantly lower than that in HPV-negative patients,
with HPV-positive HNSCC patients displaying a trend of favorable
prognosis. In addition, the relationship between LAYN expression and
immune infiltration levels in HPV-positive HNSCC group was less tightly
correlated than that in HPV-negative HNSCC group, and there was a strong
relationship between LAYN expression and markers of M2 macrophage
(P<0.001) and exhausted T cells (P<0.05) in HPV-negative HNSCC. Kyoto
encyclopedia of genes and genomes (KEGG) enrichment analysis suggested
that LAYN p ially infl d fumaor through HPYV infection
and other cancer-related pathways,

Conclusions: LAYN might contribute to tumorigenesis via its posmu
correlation  with immune  checkpoi lecules and 1 i
macrophages (TAMs) Our study might provide a novel prognostic
biomarker and latent therapeutic target for the weatment of HPV-related

HNSCC,
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Development of novel miR-dependent genome-editing adeno-associated
virus that selectively eradicates glioblastoma-initiating cells

Toru Kondo
Division of Stem Cell Biology, Institute for Genetic Medicine, Hokkaido
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Glioblastoma (GBM), one of the most malignant human cancers, frequently
recurs despite multimodal treatment with surgery and chemo/radiotherapies.
One of the reasons of why GBM recues is likely the existence of
GBMe-initiating cells (GICs) that have strong proliferative and tumorigenic
abilities and are resistant to various types of chemotherapies and
radiotherapy. It is therefore crucial to find novel methods that specifically
kill GICs by targeting their characteristics. Previously, we have identified
various factors, such as membrane proteins, transcription factors and
microRNA (miR), which increase or decrease in GICs compared with
normal neural stem cells (NSC), and demonstrated their functions in GICs.
On the process developing novel methods for GBM therapy, we noticed that
these factors are considerably expressed in the cells of noncentral nervous
system, suggesting the concerned side effects if we target these factors for
therapy. To overcome this hurdle, we combined our previous findings with
the genome-editing system and developed new miR-dependent
genome-editing Adenoassociated virus (AAV) that selectively killed GICs
without the off-target effects to normal cells. 1 will present the
anti-tumorigenic ability of our new AAV in my talk.

Key words: glioblastoma, GIC, miR, genome-editing, AAV

131

Changes in mitochondrial morphology and positioning in cancer cell
death caused by mitochondrial oxidative stress

Yoshihiro Suzuki-Karasaki and Manami Suzuki-Karasaki
Plasma ChemiBio Laboratory, Nasushiobara, Tochigi, Japan
E-mail: suzuki.pcbl@gmail.com

Mitochondria are highly plastic, dynamic, and heterogenous organelles that
control diverse functions. An emerging view is that mitochondrial shape and
location changes are active events coupled with cell functions, death, and
survival. Due to unique metabolic traits, cancer cells are more susceptible
than nontransformed cells to mitochondrial oxidative stress (mitoOS)
caused by chemical and physical interference, such as chemicals, oxidants,
and cold atmospheric plasmas. We recently reported that mitoOS resulted in
drastic changes in mitochondrial shape and positioning in cancer cells
(Suzuki-Karasaki M et al. Int J Mol Sci 2022). Upon mitoOS, cancer cell
mitochondria lost the reticular network structure, underwent irreversible
fragmentation, and assembled the juxtaposition of the damaged site of
nuclei (called monopolar perinuclear mitochondrial clustering, MPMC
hereafter). MPMC is cytodestructive and distinet from perinuclear
mitochondrial clustering (PNMC), which can protect cancers from hypoxia
by facilitating hypoxia-induced factor signaling. In contrast, only modest,
maybe reversible fragmentation was observed in nontransformed cells.
MPMC may involve three processes: mitochondrial fragmentation by H202
or nitric oxide, transport along the microtubule, and plasma membrane
depolarization-mediated assembly. Moreover, other organelles, including
endoplasmic reticulum were also found to be involved in cell death. Finally,
in support of the role of MPMC in nuclear injury, the damaged nuclei had
increased oxidative stress.
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Liquid biopsy (LB) provides an examination of the peripheral blood from
cancer patients for circulating tumor cells, cell-free nucleic acids and
microRNAs (miRNAs) and is an established tool for precision medicine. The
miRNA profile in plasma samples isolated from a cohort of 35 CRC patients,
at the day of surgery, was analyzed by Next Generation Sequencing (NGS)
and further confirmed by droplet digital RT-PCR. (dd-RT-PCR). NGS-based
miRNome analysis of a training cohort of five CRC and three tumor-free
donors identified a novel, distinct nine miRNA signature comprising five up-
regulated and four down-regulated miRNAs, six of which have been
confirmed in the full CRC and tumor-free donor validation dataset by dd-RT-
PCR. The miRNA list provides diagnostic markers as well as possible
molecular targets for protocols focusing on “microRNA therapeutics”™. The
biological effects resulting from the targeting of the most relevant
dysregulated miRNAs of the nine-miRNA signature with anti-miRNA
peptide nucleic acids (PNAs) were verified, and their anti-cancer activity in
terms of apoptosis induction was ¢ d. Our data d ate that
targeting bloodstream up-regulated miRNAs using anti-miRNA PNAs leads
to the down-regulation of target miRNAs associated with the activation of the
pro-apoptotic pathway in CRC cellular models, For example, the microRNAs
miR-15b-5p, miR-584-5p and miR-425-3p are up-regulated in plasma of
colorectal cancer {CRC} patll.ms targeting with inhibitor peptide nucleic
acids is 1 with i tion of apoptosis in colon cancer cell lines
(HT29 and LoVo). Moreover, very high percentages of apoptotic cells were
found when the anti-miRNA PNAs were associated with other pro-apoptotic
agents, such as sulforaphane (SFN). The presented data sustain the idea that
the targeting of miRNAs up d in the blood: with a known role
in tumor pathology might be a tool for the design of protocols for anti-tumor
therapy based on miRNA-targeting molecules.
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In solid cancers both impaired DNA repair and disrupted telomere length
(TL) homeostasis are key culprits in cancer initiation, progression and
prognosis. Telomere aurition resulting in  replicative  senescence,
simultaneously by-passing cell cycle checkpoints, is a hallmark of cellular
malignant transformation. Telomerase, ubiquitous in advanced solid
cancers, is fundamental to cell immortalisation. Human solid neoplasms
often exhibit chromosomal instability (CIN), which generates either
abnormal aneuploid karyotypes, or continually expands phenotypic
heterogeneity as tumor cell populations undergoing cell divisions. We
searched for the CIN markers in the adenoma-adenocarcinoma transition
and in CRC progression. Understanding the hani and d; ics of
tumor genomic diversification, where DNA damage response and telomere
homeostasis are important players, is critical in understanding
carei is and o ing drug ¢. A part of the above search
is the comparison of telomere homeostasis genetics (based on GWAS study)
with TL in 7,000 patients with sporadic CRC. The mitochondrial
dysfunction, another cancer hallmark, is linked with DNA repair capacity
and compensate for damage by increasing the mitochondrial DNA copy
number (MDNA-CN). Current studies on the mtDNA-CN reported

big and inconsi results for various cancer types. Telomere
shortening has a dual role in tumorigenesis. It promotes cancer initiation by
inducing CIN, while TL maintenance characterized by telomerase
expression is required for cancer cell proliferation and tumour growth. The
reports on TL as a biomarker for cancer risk, patient therapy response and/or
survival are contradictory as well. Our investigations were also focused on
mtDNA_CN in CRC tissues and adjacent mucosa.

Acknowledgement: NUZ21-03-00145, NU21-07-00247, 21-27902§, 21-
04607X. The project NMational Institute for Cancer Research
(LX22NPO5102).
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To investigate the effects of H3K27me3-mediated inaction of tumor
suppressor genes and its function in esophageal squamous cell carcinoma
(ESCC), H3K27me3-enriched genomic DNA fragments in ESCC cell lines
EC9706 was detected by ChIP-seq and indicated H3K27me3 was widely
distributed in the genome of ESCC cells. SFRP1 was identified as a
candidate gene regulated by H3K27me3 because H3K27me3 deposited on
the upstream region of SFRP1 promoter and inactived SFRP1 expression.
Furthermore, we found SFRP1 was significantly down-regulated in ESCC
tissues compared with corresponding adjacent non-tumor tissues, and the
expression level of SFRP1 was significantly associated with TNM stage and
lymph node metastasis. Over-expression of SFRP1 significantly suppressed
cell proliferation in ESCC. Over-expression of SFRP1 was also found to be
negatively correlated with the expression of p-Catenin in the nucleus, as
showed by decreased expression of ¢-Myc and CyclinDIl through
deactivation of the Wnt/B-Catenin signaling pathway. The present findings
are the first to reveal that H3K27me3-mediated SFRP1 inhibit the
proliferation of ESCC cells by participating in deactivation of the
Wnt/p-Catenin signaling pathway.

Key words: ESCC; H3K27me3; SFRP1; Wnt/p-Catenin signaling pathway;
Cell proliferation
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Data are limited on the prevalence of human papilloma virus (HPV) DNA in
different subtypes of endometrial carcinomas (EC). We investigated the
incidence of HPV16 DNA E6/E7 transcripts in 47 type I (endometrioid-type)
tumors and eight type Il (non-endometrioid-type) uterine neoplasms applying
PCR-based technology. Immunohistochemical staining in HPV16 positive
cases was also performed, and seven lymph node metastases were examined
for the prevalence of HPV16 DNA E6/E7. None of the type | ECs displayed
HPV16 E6 gene transcripts; however, four out of 8 (50%) type I ECs (two
out of four papillary-serous and two out of four clear-cell carcinomas)
contained HPV 16 E6 transcripts. The difference HPV16 E6 gene transcripts
positivity between endometrioid and non-endometrioid neoplasms was
statistically significant (p=0.0011). Apart from the cancer subtype, none of
the EC clinicopathological features were related to HPV16 E6 positivity.
None of 55 ECs contained an HPV16 E7 gene transcripts.
Immunohistochemistry confirmed HPV16 positivity with all slides from
gene-positive samples, showing intense staining reactions. Interestingly,
virus was not detected in any of seven lymph node metastases, including four
from HPV16-positive primary tumors. HPV16 E6 gene transcripts may be
detected in ECs, primarily in the non-endometrioid (type II) uterine cancer
subtypes. HPV16 E6/E7 transcripts are not found in lymph node metastases,
even when primary tumors were virus-positive.
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Hereditary non-polyposis colorectal cancer is also known as Lynch
syndrome. Lynch syndrome is associated with pathogenetic variants in one
of the mismatch repair (MMR) genes. In addition to colorectal cancer, the
inefficiency of the MMR system leads to a greater predisposition to cancer
of the endometrium and other cancers of the abdominal sphere. Molecular
diagnosis is performed to identify pathogenetic variants in MMR genes.
However, for many patients with clinically suspected Lynch syndrome, it is
not possible to identify a pathogenic variant in MMR genes. Molecular
diagnosis is essential for referring patients to specific surveillance to prevent
the development of tumors related to Lynch syndrome. This review
summarizes the main aspects of Lynch syndrome and recent advances in the
field and, in particular, emphasizes the factors that can lead to the loss of
expression of MMR genes.

(1) Liccardo R. et al, Int J Mol Med. 2022 Jun;49(6):81; (2) Liccardo R. et
al, Cancers (Basel). 2021 Sep 17;13(18):4662
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response of HER2-negative breast cancer
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Methyltransferase-like (METTL)18 has histidine methyltransferase activity
on the RPL3 protein and is involved in ribosome biosynthesis and translation
elongations. Several studies have reported that actin polymerization serves as
a Src regulator, and HSP90 is involved in forming polymerized actin bundles.
To understand the role of METTLIS8 in breast cancer and the metastasis of
HER-2 negative breast cancer, we used biochemical, molecular biological,
and immunological approaches in vitro (breast tumor cell lines), in vivo
(tumor xenograft model), and in samples of human breast tumors. A gene
expression comparison of 31 METTL series genes and 22 methyltransferases
in breast cancer patients revealed that METTLI18 is highly amplified in
human HER2-negative breast cancer. In addition, in HER2-negative breast
cancer patients, a high expression of METTLI18 leads to a poor prognosis.
Reducing of METTLIE significantly inhibited the activity metastasis of
breast cancer cells in vivo and in vitro. METTLIS indirectly regulates the
phosphorylation of the proto-oncogene tyrosine-protein kinase Src and its
downstream molecules in MDA-MB-231 cells via METTL18-mediated RPL3
methylation, which is also involved in determining HSP90 integrity and
protein levels. In confocal microscopy and F/G-actin assays, METTLI18 was
found to induce actin polymerization via HSP90. Interestingly, molecular
events involving METTL18, RPL3, HSP90, and actin polymerization yielded
Sre phosphorylated at both tyrosine 416 and tyrosine 527 with kinase activity
and oncogenic functions. Therefore, the METTLI8-HSP90-Actin-Src
regulatory axis plays critical oncogenic roles in the metastatic responses of
HER2-negative breast cancer and could be a promising therapeutic target.
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Assessment of preanalytical conditions of prostate markers
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Failure to adhere to preanalytical conditions can lead to innacurate prostate
biomarker levels, burdening patients. To walualc sample qtabnlny, “c
adhered to the International Society for Biological and Envir
Repositories (ISBER) recommended standard operating procedure (SOP).
which outlines the criteria for assessing biomarker stability post-separation,
during storage and refreezing. The study's objective was to determine the
ideal preanalytical conditions for tPSA, fPSA, and -2proPSA. Blood
samples were obtained from 45 vol s with tPSA concentrations within
the range of 2-10 pg/L with serum separated within an hour. Subsequently,
these samples were subjected to various stressors as per a modified
ISBER-recommended protocol, followed by immediate freezing at -80°C
for subsequent storage and processing. The quantification of tPSA, PSA,
and -2proPSA levels was accomplished using the chemiluminescence
method with a UniCel Dxl 800 analyzer (Beckman Coulter, USA).
Following this, the calculation of the fPSA to tPSA ratio and Prostate Health
Index (PHI) was performed, and statistical analysis of the resultant data
ensued. Changes in biomarker levels following exposure to freeze-thaw
cycles exhibited statistical significance in some instances but remained
clinically insignificant. Our study revealed that tPSA exhibited remarkable
stability when stored at both examined temperatures. Conversely, the
stability of fPSA showed a gradual decline over time at both temperatures,
with the most pronounced decrease observed at the 72h mark at room
temperature, which holds clinical relevance. This phenomenon led to a
reduction in the fPSA to tPSA ratio, elevating the risk of false positive
diagnoses. Additionally, a progressive increase in -2proPSA levels was
observed at both temperatures, with a notably significant clinical impact
observed at 72h at room temperature. The observed decline in fPSA and rise
in -2proPSA had a profound influence on PHI, elevating the risk of false
positive diagnoses. We demonstrated a high stability of tPSA under
different preanalytical conditions. Furthermore, lower stability of fPSA and
-2proPSA was demonstrated. Inappropriate transport and storage conditions
may lead to false positive evaluation of laboratory results. This then leads to
further unnecessary diagnostic burden on the patient or even an
unnecessarily indicated prostate biopsy.
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Angiogenesis and vasculogenic mimicry are two cancer hallmarks essential
for cancer cells survival, Both mechanisms coexist in aggressive neoplasia
and feed lhA. u.]l- o fuel wmor growth. Vasculogenic mimicry is

ion of three-dimensional (3D) channels-like
ﬂl‘llﬂuﬂ_i by tumor cells, supplying the nutrients needed for tumor growth.
Ang is and vasc ic mimicry are both -slnllu].ltt:\l hy hypoxic
mor mi i which acti s, and
they have been d with i d and clinical poor
outcome in breast cancer patients. Recent reports, indicate that microRNAs
may regulate genes involved in both cancer hallmarks, but the molecular
mocharnsm rcrnalns 10 be I'ull)' Lluudalod We alm to study the functional
i mimicry  and
|r|u.ruRNA -204- Sp (lmR "04} l.umur suppressor in cancer stem-like cells
(CSCs)  isolated  from MDA-MB-231  breast  cancer  cell  lines
(immunophenotype CD44+/CD24-). Data showed that miR-204 restoration
using RNA IIIImIC‘i in CSCs significantly reduce the number and size of
CSCs sy , miR-204 in CSCs leads to a potent
inhibition of vasculogenic mimicry which was associated to a reduction of
number of branch points and d 3D l|| h Is. In additi
miR-204 mimics also signi ly inhibi is in vitre. The
number of tubules and nodes was significantly reduced in CSCs transfected
with miR-204 mimics. Further analysis of activation state of signaling
pathways  revealed  that  miR-204  reduced  the expression  and
phosphorylation of AKT1 in CSCs. In conclusion, our study provides novel
lines of evidence indicating that miR-204 may exerts a finetunning
regulation of the transduction of AKTI a novel mediator critical for
vasculogenic mimicry formation and angiogenesis in breast cancer stem-like
cells. These data highlight the potential utilization of mik-204 as a novel
therapeutic tool in breast cancer.

Acknowledgments. We thanks to Universidad Autdnoma de la Ciudad de
México for assistance support. This research was funded by Consejo
Macional de H idades, Ciencias y T logias, CONAHCYT Mexico
(grant number A15-13656).
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Resistance of cancer cells to chemotherapy is one of the main reasons of
relapse development and low patients survival. Although numerous
molecular mechanisms of chemoresistance are studied, a role of
glycosylated macromolecules in this process remain underinvestigated,
especially for glioblastoma (GB). In this study, seven human GB cell lines
were characterized for temozolomide (TMZ) sensitivity, cell phenotypic
traits, expression levels of PG core proteins- and heparan sulfate (HS)
biosynthesis-related genes and content of their chondroitin sulfate (CS) and
HS chains. It was shown that inspite of the similar proliferation rates, the
cell lines posessed different migration activity, clonogenicity, TMZ
resistance, cell-line specific expression of some PGs (NG2/CSPG4, CSPGS,
versican) and GAG content (CS/HS). Among the cell lines, LNI8 cells
were the most resistant to TMZ and had 2.5-fold higher PG core proteins
expression than that in U343 most sensitive cells, whereas overall
transcriptional activity of HS biosynthesis-involved genes was low in all GB
cell lines. Mainly EXT1/2 and NDSTI1/2 (responsible for HS chains
elongation) were expressed in the studied cells, while expression of
sulfotransferases and sulfatase2 were cell line-specific, suggesting different
pattern of sulfation of the HS chains in GB cells. Taken together, these data
demonstrate a contribution of PGs/GAGs into high heterogeneity and TMZ
resistance of GB cells suggesting them as potential biomarkers of TMZ
resistance.

The research was carried out within the state assignment of Ministry of
Science and Higher Education of the Russian Federation (theme
N0.122032200240-8, code FGMU-2022-0005). AVS was supported by a
Scholarship of Russian Federation President for young scientists (SP-
4000.2022.4).
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Bovine Serum Amine Oxidase (BSAQ) is a critical enzyme involved in the
oxidative deamination of various biogenic amines such s spermine and
spermidine, playing a pivotal role in lating physiological p In
this study, we present a series of novel ligands as a potential inhibitor and
substrate for BSAQ. The ligand were selected through a previous virtual
screening and  based on a rational drug design approach. It was observed
that they lnmrpcmted structural features for potential binding with the
enzyme’s aclive s
inhibitory activity of'lhc ligand against BSAO. The obtained data revealed a
notable dose-dep ibition with an impressive 1C<0 values, indi
a strong potential for the ligands as effective inhibitors. Additionally, kinetic
studies were performed to elucidate ll|: mode of inhibition and provided
valuable insights into the ligand-enzy ion. Furth lecul:
modeling techniques by means of the www.3d-gsarcom portal were
employed to elucidate the binding mechanism and o gain a detailed
d ing of the ligand-enzyme complex. Docking studies demonstrated
favorable interactions between the ligand and key residues within the active
site of BSAO, highlighting eritical molecular determinants for inhibitory
activity, The structural insights obtained from the molecular modeling studies
will guide further optimization of the ligand, aiming to enhance its potency
and selectivity towards BSAQ. Additionally, this study provides a valuable
i into the develoy
peutic agents g BSAO, with p ial appli
physiological and pathological contexts.

e. Biochemical assays were conducted to evaluate the

foundation for future i of novel

in various

Keywords: Bovine Serum Amine Oxidase, inhibitor, substrate, ligand
design, biochemical assays, lecul leling, docking, molecul:

dynamiecs simulations,

142

rDNA genes, development and cancer
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The accumulated data suggest a link between expression of rDNA clusters and
differentiation. In early development the formation of epigenetically silenced
rDNA is associated with the formation of condensed chromatin structures
outside of the nucleolus, as well as transcriptional activation of a set of
differentiation genes. One possible underlying mechanism is the involvement
of nucleoli in the global epigenetic regulation of thousands developmental
genes via formation of direct inter-chromosomal contacts between rDNA
clusters and different chromosomal regions that are involved in formation of
either active or repressed condensates. We used the 4C (circular chromosome
conformation capture) approach to determine the whole-genome contacts of
rDNA clusters (4C-rDNA) in HEK293T cells which were originally isolated
from human embryonic kidney. The numerous inter-chromosomal contacts
were observed with different genomic regions that possessed in the close
neighborhood (about 2.5 kb) hundreds of genes controlling nervous system
development and cell morphogenesis. Among rDNAcontacting genes there
were both active and silent genes. Among the latter’s been DUX4 genes
residing at the tip of chr4. Numerous rDNA contacts were also detected at the
chromosomal regions possessing very long (from 5 to 50 kb) stretches of the
H3K27ac mark which is associated with super-enhancers. Gene ontology
searches suggest that rDNA-contacting genes are involved in development and
morphogenesis. About 100 of these genes in different human cell lined are
highly associated with silencing by the H3K27me3 mark in several normal cell
types, including bronchial epithelial cells, keratinocytes, myoblasts, monocytes,
endothelial cells, and kidney epithelial cells. Thus, a concerted silencing of a
specific group of rDNA-contacting genes controlling development occurs
during differentiation. Detailed analysis of rDNAcontacting genes revealed that
they are highly associated with different cancers: skin cancer, melanoma,
endometrial cancer, breast, lung, and liver cancers.
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Fibroblasts are a diverse population of mesenchymal cells that contribute to
the maintenance and production of connective tissue. They play a crucial
role in deposition and remodelling of extracellular matrix (ECM) through
the production of structural macromolecules and proteolytic enzymes, which
can result in aberrant fibrosis when activated inappropriately. Fibroblasts
may differentiate into myofibroblasts, a highly contractile a-smooth muscle
actint (SMA+) phenotype, and become critical for wound contraction.
Cancer-associated fibroblasts (CAFs) resemble myofibroblast-like cells and
have been shown to modulate the biological properties of tumors. In
addition to their role in ECM production, fibroblasts also create a signaling
niche by producing various cytokines/chemokines, growth factors, and other
signaling molecules, which regulate clinically relevant parameters of the
tumor/wound microenvironment (TME/WME), depending on their origin
and acquired phenotype. Considering the similarities between wound
healing and tumor progression, we investigated the expression of specific
myo/fibroblast markers in fibroblasts isolated from various neoplastic,
healing, and normal tissues. Our focus was on identifying markers with
reported biological implications in fibrosis, including prognostic value.
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Fibroblast Growth Factor (FGF) Receptor (FGFR)-mediated interactions
between tumour microenvironment (TME) and breast cancer (BC) cells
have long been implicated in the progr and response to therapy. Using
an in vitro model (MCF7 and T47D, luminal BC cell lines and their
FGFR2-deficient mutants, MCF/f9FR2:  and  T47DFOFRZ) we  have
demonstrated that: i) signalling mediated by FGFR2 caused ER
phosphorylauon biquitinati and ER pr

lation, which 1 tamoxifen-p 1 ER stabilization'; ii)
FGF? stimulated activation of PI3K/AKT, leading to phosphorylation nf ER
at  Serl67 and upregulation of Bcl-2, both of which mediated
FGF7/FGFR2-driven resistance to the drug'; iii) FGF7/FGFR2- triggered
signalling induced phosphorylation of PR at Ser294 through RSK2, which
resulted in receptor ubiquitination and subsequent degradation via the 268
proteasome pathway’, Although the findings are consistent with available
data from other preclinical studies, a clinical evidence  supporting a
protumorigenic role of FGFR in BC (including clinical trials with FGFR
inhibitors) is still missing. Here, analysis of data of BC patients (N=353)
using immunohistochemistry and Nanostring-based RNA quantification
demonstrated that the prognostic value of FGFR2 varied between patients
with different menopausal status.  Low FGFR2 was associated with higher
grade, higher Ki67 proliferation index (p<0.001) and worse overall and
disease-free survival (HR=2,34 (95% CI: 1.26-4.34), p=0.007 and HR=222
(95% CI: 1.25-3.93), p=0.006, respectively). The poor prognostic value of
low FGFR2 was apparent in ER+PR+, but not in ER+PR- patients, and it
did not depend on the expression level of PR-dependent genes®. This
suggests that the role of FGFR2 in BC is more complex and that the
stromal component, that activates or represses its function, may represent a
“missing link” in the translation between istic studies and clinical
evaluation of its true prognostic and predictive value.

q

(1) Turczyk et al., Neoplasia 19: 791-804, 2017,
(2) Piasecka et al., Oncotarget 7: 86011-86025, 2016.
(3) Braun, M. et a., Cancers (Basel), 2020
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Hypusination of the highly conserved and abundant protein elF5SA depends
on the conversion of the polyamine spermidine via successive catalytic
action of deoxyhypusine synthase (DHPS) and deoxyhypusine hydroxylase
(DOHH). elF5A  exerts translational control over polyproline
motif-containing mRNAs by binding to the E-site of the ribosome, requires
hypusination for activity and regulates cell growth and mitochondrial
metabolism (Puleston et al. 2019 Mol Cell). Therefore, polyamine synthesis
and import are linked to growth and bioenergetics via hypusination as
linkpin. We have functionalized a monoclonal antibody and configured a
FACS-based selectable screen. We also have constructed a library of guides
specifically targeting membrane transporters of the solute carrier
supergroup, ABC transporters, P-type ATPases and aquaporins. Preliminary
screens show that indeed it is possible to identify transporter genes that
affect elF5A hypusination. I plan to perform various screens to obtain a
robust list of hits. We will validate the screen hits by generating individual
KO or over-expression cell lines, and to elucidate the mechanism through
which membrane transporters regulate hypusine by using metabolomic and
proteomic methods as well as genetic epistatic analysis and chemical
treatments. Eventually, we expect these findings to reveal a therapeutically
tractable modality through which membrane transporters can regulate eIF5A
hypusination and mitochondrial function.
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Acrylamide (ACR) is widely used for soil stabilization, water treatment, and
in industrial product manufacturing. ACR is formed in carbohydrate-rich
foods (e.g., potatoes and cereals) heated at high temperatures, as a result of
Maillard reactions. ACR is found in cigarette smoke, and this may be one of
the main routes of ACR exposure in smokers. There is sufficient evidence
that ACR is carcinogenic in rodents, and the International Agency for
Research on Cancer (IARC) classifies ACR as a probable human carcinogen
(Group 2A). Glycidamide, an epoxide metabolite of acrylamide, is implicated
in the mechanism of ACR carcinogenicity. On the other hand, oxidative DNA
damage is observed in the liver tissues of rats treated with ACR. We sought to
clarify the mechanism of ACR-induced oxidative DNA damage by
investigating site-specific DNA damage and reactive oxygen species (ROS)
generation by a putative metabolite of ACR, acrylohydroxamic acid (AA).
Our experiments, using "p-5’-end-labeled DNA fragments, indicated that,
amidase-treated AA induced DNA damage in the presence of Cu(Il) although
AA alone did not damage DNA. DNA cleavage occurred preferentially at T
and C, and particularly at T in 5°-TG-3" sequences, and the DNA cleavage
pattern was similar to that of hydroxylamine. The DNA damage was inhibited
by methional, catalase, and Cu(I)-chelator bathocuproine, suggesting that the
involvement of HzOz and Cu(l) in the mechanism of DNA damage induced
by amidase-treated AA. In addition, amidase-treated AA increased
8-0x0-7,8-dihydro-2’-deoxyguanosine formation in calf thymus DNA, an
indicator of oxidative DNA damage, in a dose-dependent manner. In
conclusion, hydroxylamine, a possible product from AA treated with
amidase, was autoxidized via the Cu(I)/Cu(I) redox cycle and H:0:
generation, suggesting that oxidative DNA damage induced by ROS plays an
important role in ACR-related carcinogenesis (1).

(1) Mori et al.,
2022,

Mutat Res Genet Toxicol Environ Mutagen. 873:503420,

147

De t of a rapid d
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Non-Tuberculous Mycobacteria (NTMs) are pathogens (opportunists)
that can cause lung diseases with symptoms similar to tuberculosis
(TB), in addition to other clinical manifestations, In recent vears there
has been a considerable increase in NTM lung diseases in Brazil (1,2).
The high prevalence of TB in the country makes it difficult to
correctly identify  WTM, leading to inadequate diagnosis and
treatment. It is reported that 58% of patients reported with NTM lung
disease in Rio de Janeiro were initially reported and treated as TB (3).
C'um,nl etiological methods used in microbiology laboratories are
L i ing and have low sensitivity and
specul:" Y. In 1I||5 wnrk we propose the development of a rapid
diagnostic test based on CRISPR CASI2/CASI3 capable of
differentiating the main NTM species (4), presenting high sensitivity
and specificity for diagnosis (4) and enabling the monitoring of active
disease, such as monitoring efficacy of the treatment. Casl2a is an
RNA-guided endonuclease that can directly bind and cut specific
target DNA (4). Casl3 is a nuclease that has specific recognition and
cleavage activity for complementary RNA and has been used in in
vitro mRNA detection procedures (5). Both enzymes are capable of
performing collateral transcleavage, allowing the use of probes that
signal the presence of target DNA or RNA (5,6,7). This methodology
is innovative because it allows a specific diagnosis in a few hours and
at a low cost. We managed to clone, express and purify the casl2a
protein at LABMAM - FIOC! RUZ, The RNAS guide was specific I'or
the ion of M. tub losis, M. il, M. at
leprag, M. avium. However, &l.llslll\ ity and specificity |l.SL'IFI§ is
ongoeing. In the future, we will seck partnerships to validate our tests
in diagnostic kit format to adapt to different types of users and clinical
demands of the Unified Health System,
(1) Hoefsloot W et al., Eur Respir 1.1604-13, 2013, (2) Carneiro MDS
ct al., J Bras Pneumol. ; 44{2): 106-11, 2018. (3) de Mello et al.,
Emerg Infeet Dis. 19(3):393-9 2013 (4) Xiao et al., ] Clin Microbiol.
58(2):e01368-19,2020. (5) Abudayyeh et al., science 35;353-6200,
2016, (6) Li SY et al., Res28:491-493 2018, (7) Chen JS et al,
Science 360(:436-439, 2018,
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Andi Ma', Nils Gohringer', Bianca Nitzsche!, Bernhard Biersack?,
Michael Hépfner'

'Institute  of Physiology, Charité-Universititsmedizin Berlin, Corporate
Member of the Freie Universitiit Berlin, Humboldt-Universitit zu Berlin and
Berlin Institute of Health, Charitéplatz 1, 10117 Berlin, Germany; *Organic
Chemistry Laboratory, University Bayreuth, Universitaetsstrasse 30, 95440
Bayreuth, Germany

E-mail: michael.hoepfner@charite.de

Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer death
worldwide. Especially for advanced and metastatic HCC effective treatment
options are still lacking. Thus, we evaluated the antineoplastic and
antiangiogenic effects of two novel 2-(thien-2-yl)-acrylonitrile derivatives
(Thio-Iva and Thio-Dam) with multikinase inhibitory activity and
characterized their mode of action in HCC cells. As evidenced by crystal violet
staining and real-time cell growth measurements (iCelligence) Thio-lva and
Thio-Dam displayed pronounced antiproliferative effects in hepatocellular
HUH-7 and SNU449 cancer cells with ICsy concentrations in the
sub-micromolar or low micromolar range (Thio-Dam: 1.64+0.51 pM
(SNU-449) and 0.81=0.26 pM (HUH-7) and Thio-Iva: 0.53%0.32 uM
(SNU-449) or 0.29+0.26 pM (HUH-7). Cytotoxicity screenings excluded
cytotoxicity as an unspecific mode of action of the novel compounds, while
flow cytometry and Western Blot analyses revealed a dose-dependent and
pronounced G2-M phase arrest and corresponding Cyclin B1 suppression of
HCC cells. ROS-driven and mitochondria-related apoptosis with concomitant
caspase-3 activation was also observed. The novel compounds effectively
inhibited capillary tube formation of endothelial EA.hy926 cells in vitro,
pointing towards additional antiangiogenic effects of Thio-Iva and Thio-Dam.
Antiangiogenic and antineoplastic effects were confirmed in systemic
measurements employing in ove testing of HCC tumor bearing fertilized
chicken eggs (CAM assays). Notably the novel compounds were even more
powerful in reducing HCC tumor growth in ove than the clinically relevant TK
inhibitor sorafenib. In this study, we could demonstrate promising
antineoplastic and antiangiogenic effects of  two novel
2-{thien-2-yl)-acrylonitrile with multikinase inhibitory activity in HCC cells.
The characterization of their mode of action as apoptosis- and cell cycle
arrest-inducing agents render them interesting for further evaluation as
targeted therapeutics for mono- and combination treatment HCC.
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Purpose: Antiangiogenic therapy is part of the guideline therapy of colorectal cancer
(CRC). Surprisingly, the impact of the tumor microenvironment (TME) on tumor
vu,sel endothelial cells (TECs) is largely unclear. Tlte mm ul' l.hls study was to
i the p of a TME-d il ing in TECs
isolated from patients and to exploit it lo retrieve signatures that characterize TECs in
different intratumoral TMEs with impact on patient outcome.
Methods: ECs from tumer and normal colon tissues, PBMCs and tumaor cells were
isolated from CRC pﬂlll:l'lls with different pmgnosuc TMEs Cells were analyzed by

gqPCR, i istry :md Iti (transc crip i EPICmethylation
chips, exome il i gr bioi was used to  idemtify
TME-dependent imprinting genes predicting p is and scRNASeq to validate

endothelial gene expression in CRC tissues,

Results: Ultrapure TECs were isolated from CRC with different prognostic TMEs
(Thi vs. non-Thl) and systematically compared by multi-omics, Transcriptional
imprinting d1l'f‘crv:nl|aung the rcspccn\c I'h(. groups was |dcnt|ﬁcd I‘Ius m vive

transcriptional imp was I by NA

but not by i and \ue. diff from an in vitro primed
transcriptional memory to I]'"N Y. Morcover, it was sp:r:lf'r: for TECs and not observed
in CAFs. With i a TME. lent imprinting si; was
extracted and its cnpmﬁ-uun in TECs in CRC tissues was confirmed by scRNASeq.
\Iembly‘ the identi i predicted the prognosis of CRC patients.

C We identified a twmeor J-di ived TME-d d transcriptional
imprinting sig) that was ifested by epi; i mcchunism:s and allowed

tumor vessel-based prediction of CRC patients prognosis.
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Aged garlic extract and S-allyl cysteine reduce the content of
pro-inflammatory mRNAs in bronchial epithelial 1B3-1 cells treated
with SARS-CoV-2 Spike protein and BNT162b2 vaccine
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Garlic (Allium sativim L.) is a species of the onion family, Alliaceae widely
used in biomedical applications. AGE (Aged garlic extract) is prepared by
immersing fresh garlic in 15% aqueous cthanol solution over a prolonged
period of time (1). The objective of this study was to determine the effects
of AGE on proinflammatory genes, including those coding for proteins
involved in the COVID-19 “Cytokine Storm™ In the first experimental
system we treated bronchial epithelial IB3-1 cells with SARS-CoV-2 Spike
protein (S-protein) as previously described (2) in the absence or in the
presence of AGE (0.1, 0.5 and 1 mg/ml). In the second experimental system
we treated 1B3-1 cells with the anti-SARS-CoV-2 BNT162b2 vaccine. After
three days, cells were harvested and RT-gPCR and Bio-plex analysis
performed to determine the expression of the IL-1f, IL-6 and IL-8. genes
The results obtained demonstrated that AGE is a potent inhibitor of the
S-protein-induced and BNT162b2-induced expression of the IL-1B, IL-6
and IL-8 genes. Bio-plex analysis was performed focusing on the proteins
IL-6 and IL-8, which were the highly induced cytokines. The results
demonstrate that AGE reduced their release, in agreement with the
RT-qPCR data. In order to identify a possible bioactive compound present
within AGE, the effects of one of the major constituents (S-allyl cysteine,
SAC) were studied on the same experimental model systems. The results
obtained suggest that SAC is one of the AGE constituents responsible for
inhibiting S-protein-induced pro-infl wy genes, These results support
the concept that both AGE and SAC deserve further experimental efforts to
verify their effects on pro-inflammatory genes in SARS-CoV-2 infected
cells.

(1) Kanamori et al., Exp Ther Med. 2020 Feb; 19(2):1511-1521.
(2) Gasparello et al., Int Immunopharmacol. 2021 Dec;101(Pt B):108201.
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Aberrant DNA methylation potentiates oncogenes’ expression and
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Epithelial ovarian cancer (EOC) accounts for 4% of all cancers in women
and is the leading cause of death from gynecologic malignancies. The
molecular basis of EOC initiation and progression is still poorly understood.
Previously, we have applied an epigenomics approach to investigate the
possible implication of aberrant DNA methylation in EOC etiology. We
used methylated DNA immunoprecipitation in combination with CpG island
tiling arrays to characterize at high resolution the DNA methylation changes
that occur in the genome of serous EOC tumors during disease progression.
We found widespread DNA hypermethylation that occurs even in less
invasive/early stages of ovarian tumorigenesis. In contrast, significant DNA
hypomethylation was observed only in high-grade (G3) serous tumors. This
approach led to the identification of novel EOC oncogenes, potentially
modulated by epigenetic mechanisms (hypomethylation) in advanced EOC,
and displaying implication in different mechanisms of EOC dissemination,
including alterations in gene expression control (RUNXI1, RUNX2),
abnormal metabolism (BCAT1), aberrant O-glycosylation (GALNT3) and
importantly, epithelial to mesenchymal transition (EMT) regulation (Ly75,
GRHL2, HIC-5). These genes could represent new therapeutic targets
and/or novel biomarkers indicative for EOC progression. Moreover, our
data are indicative for the implication of aberrant DNA methylation in
EMT-mediated EOC progression.
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Absorption and effects of SAMN@TA@BSAO nanohybrid on Caco-2 cells
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Manotechnology has emerged as a promising field of science for its several
applications from technological devices to nanomedicine. In this research,
bovine spermine amine oxidase (BSAO) was immobilized onto a nanomaterial
composed of magnetic iron oxide nanoparticles (SAMNs) and, tannic acid (TA,
present on the surface). In particular, the effects and the absorption of this
ternary hybrid (SAMS@TA@BSAOQO) in Caco-2 cells were evaluated. First,
Caco-2 were treated with increasing concentrations of SAMN@TA@BSAO
for 24 h and then MTT assay was performed. A linear decrease of cell viability
until reaching 50 pg/ml was evident in treated cells. To understand if
nanohybrids can exert their effects entering the cells, ICP-OES analysis was
performed revealing that the nanoparticles were present in cells proportionally
to the treatment time. Then, endogenous polyamine levels were measured in
Caco-2 cell in order to understand if they can interact with the nanohybrids. As
a result, a consistent amount of spermine was present in this cellular model.
Then, the production of reactive oxygen species (ROS) in cells treated with 35
png/ml SAMN@TA@BSAO was assessed. It was noteworthy that ROS
production increased in cells treated with the nanohybrid respect to the
untreated control. This condition induces oxidative stress resulting in the
activation of Keap1/Nrf2 pathway, confirmed by the decrease of Nrf2 levels in
the cytosol estimated through WB analysis. As evident, protein-nanoparticle
conjugation could be a key for the modulation of biological functions.
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The tumoral microenvironment is often hostile for cancer cells, since
numerous cellular stressors are frequently encountered. Examples of these
stresses include intrinsic factors such as ROS overproduction and glucose
deprivation, as well as extrinsic factors such as chemotherapy. In cells
encountering these stresses, many different signalling pathways are affected;
however, many effects congregate on inhibiting cap-dependent translation,
which consequentially demands the cell to utilize secondary mechanisms for
protein synthesis. The internal ribosome entry site (IRES), an RNA element
that allows for the association of ribosomes to mRNA in absence of
canonical 5" cap binding, is considered an important mechanism utilized by
cancer cells in surviving these unfavorable conditions. MYC is upregulated
in 70% of human cancers and a key driver in colorectal cancer (CRC), the
third most deadly cancer worldwide. MYC was identified with an IRES in
its 5" UTR nearly 30 years ago and has been suggested mechanistically to
provide resistance of cancer cells to stress. However, conflicting reports
about the existence of this IRES have been shown, particularly due to the
use of dicistronic reporter techniques employed. Here, to address the
function of this genomic region in CRC, we employed a two-pronged
approach. First, we generated RNA reporter constructs in vitro to measure
IRES activity in a controlled method that avoided the pitfalls of earlier
reports. Secondly, we utilized the CRISPR-Cas9 system to excise study the
MYC IRES directly and studied the response of cells and in their responses
to a variety of cellular stress in cell culture and in vive.
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Endogenous morphine in mollusk and human: Neuro-immune
modulation
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Molluscan nerve tissue contains relatively low but physiologically
significant levels of morphine that can increase in response to trauma and
starvation. When exposed to tyrosine, L-Dopa, and tyramine, ganglia
exhibited a notable dose and concentration-dependent increase in dopamine
and morphine. Of particular interest, a CPY2D6 enzyme closely resembling
the human variant was identified in molluscan ganglia. Additionally, it was
found that human white blood cells (WBC) can synthesize morphine from
similar precursors via CPY2D6. Further experiments demonstrated that
morphine released from WBC can initiate nitric oxide signaling via the
mu-opiate receptor. These studies offer compelling evidence that the
biosynthesis of morphine in animals closely resembles that in plants, and
this biosynthetic pathway is prevalent in various tissues in both animals and
humans. The research also explores the pathophysiological modulation of
morphine within the neuro-immune system of both animals and humans.
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Three years after the initial outbreak, COVID-19 continues to pose a
substantial societal challenge, notably due to the persistence of long-lasting
aftereffects, commonly referred to as Long COVID or post-acute sequelae
of SARS-CoV-2 infection (PASC). Long COVID encompasses the enduring
symptoms or emergence of new ones following recovery from the acute
phase of COVID-19. This phenomenon carries significant implications,
including heightened healtheare utilization, strain on hospital capacities,
workforce ramifications, and mental health concerns. Consequently,
addressing this issue requires intensified research efforts. This study aims to
explore whether plant-derived antimalarial compounds, Artemisinin and
Artesunate, may offer beneficial effects against the viral infection and
inflammation associated with COVID-19. Known for their anti-viral and
anti-inflammatory properties, as well as economic viability, these
compounds were investigated using human immune cells expressing ACE2
receptors as a cellular model. Multiple assays were employed to assess their
impact on immune response, including ELISA assays to measure cytokine
expression, cell adhesion assays with Imagel) analysis for immune cell
adhesion, and MTT, Caspase, and LDH assays to gauge immune cell
viability, apoptosis, and necrosis. Additionally, computer-based molecular
docking was employed to elucidate potential molecular mechanisms. Our
results demonstrated that both Artemisinin and Artesunate significantly
reduced ILla expression induced by recombinant SARS-CoV-2 spike
protein (SPK) for all concentrations (p<0.05). Furthermore, these
compounds targeted cell adhesion molecules, effectively inhibiting immune
cell adhesion. Moreover, Artemisinin  and Artesunate mitigated
SPK-induced apoptosis and necrosis (p<0.05). Computational analysis
revealed that these compounds targeted crucial molecules involved in
inflammation, infection, and pathological damage caused by the
SARS-CoV-2 virus. This suggests that Artemisinin and Artesunate possess
potent antiviral and anti-inflammatory properties. Further research is
warranted to delve into the specific molecular pathways through which
Artemisinin - exerts its effects, providing a more comprehensive
understanding of its potential in mitigating Long COVID symptoms.
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Chlorpyrifos: Effects on cell cytotoxicity, viability, and apoptosis via
mitochondrial complex I and caspase I11

Scout Chen, Wei Zhu
SCI Research Institute, Jericho, New York, USA

Chlorpyrifos (CPF) was a widely used organophosphate insecticide that was
banned in the United States in 2021 and in the European Union in 2020 due
to concerns related to neurotoxicity, genotoxicity, and apoptosis. However,
previous studies on this chemical primarily focused on in vitro models
involving rat neuronal cells and did not clearly define molecular targets.
This study combines in silico molecular docking and in vitro human cell
assays (LDH, metabolic activity, caspase) to gain a better understanding of
how CPF affects human cells. CPF increased cytotoxicity rates in a
dose-dependent manner, ranging from 5.5% to 12.7% for U937 cells
(p<0.05) and from 1.8% to 9.4% in HTB11 cells (p<0.05). Additionally,
CPF exposure led to a statistically significant decrease in cell viability at
concentrations of 1 uM (29.7%), 100 pM (21.2%), and 10 pM (19.8%). In
HTBI1 cells exposed to CPF, viability exhibited a dose-dependent curve,
peaking at a CPF concentration of 10 pM (29.9%). Caspase apoptotic
activity reached its peak at concentrations of 0.1 uM (28%) and 100 uM
(328%), respectively. Meanwhile, caspase activity in HTB11 cells followed
a dose-dependent curve, with the highest activity at a concentration of 100
uM (p<0.05). In silico screening shown the two molecular targets of CPF
with the highest binding affinity were mitochondrial complex 1 and
caspase-3. This research suggests that environmental pollution caused by
CPF may impact human neuronal systems by inducing caspase overactivity,
leading to apoptosis, and affecting metabolism through interactions with
mitochondrial complex I, thereby inhibiting cellular respiration. This study
underscores the importance of implementing protective measures
commensurate with the level of CPF contamination.
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Aloin induces cytotoxicity and generates cell death in lymphoma cells
through the TNF pathway
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Aloin, the major anthraquinone in aloe exudates and gels, has been reported
to exhibit antitumor effects in previous studies. To understand the ability
and mechanisms of aloin in inducing apoptosis and cell deaths, we used
U937 lymphoma cells, treated with or without aloin, to assess the cell
survival, and tried to uncover the pathway of apoptosis in the U937 cells
after treatment with aloin. U937 lymphoma cells were treated with aqueous
aloin for 24 hours and 48 hours. The MTT assay was performed to evaluate
the survival rate of the U937 cells. The level of necrosis of the cells was
determined by the LDH assay. The level of cellular apoptosis was
determined by the caspase assay. Furthermore, to investigate the pathway of
apoptosis, the PyRx computer program was used to simulate the bonds
between TNF-alpha, TNF-receptor, and aloin. Our results have shown that
aloin diminished the survival rate of all samples of U937 cells by using the
MTT assay. The LDH assay results showed that necrosis was present only
after 48 hours; while the caspase assay results showed that after 24 hours,
aloin only induced apoptosis at a specific dosage. These data suggested that
aloin may function in a timely and dosage related manner. Morecover,
molecular docking revealed that aloin replaced TNF-alpha’s spot in
apoptosis. RNAseq analysis indicated Aloin regulated a serious of gene that
related with cancer proliferation and migration. These findings revealed that
aloin generated cell death in U937 cells through the process of both
apoptosis and necrosis. In addition, the statistical insignificance in the data
showed that TNF-alpha pathway was involved in aloin induced apoptosis
and necrosis.
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Discovering apoptotic drug targets for colorectal cancer through
innovative soft voting machine learning approach
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As of 2023, colorectal cancer (CRC) is the second most common cause of
cancer death in the United States. The recent development of certain drugs
that directly target specific apoptotic proteins or other molecules involved in
cancer cell growth and survival has offered promising avenues for CRC
treatment. The effectiveness of targeted drugs can differ among patients
with CRC due to the variation in the genetic makeup of tumor cells.
Machine Learning can automate the process of identifying potential protein
drug targets with high accuracy and efficiency by analyzing large sets of
protein information and determining whether they have apoptotic properties.
In this study, a novel soft voting machine learning classifier was created to
find potential apoptotic drug targets for CRC, which combines the
predictions of individual machine learning models, namely Logistic
Regression, MLP, SVC, and Naive Bayes, into a single weighted majority
vote system that produces combined predictions on the apoptotic properties
of proteins. By combining a diverse range of models, the soft voting
classifier is able to improve the performance and balance out the
weaknesses of machine learning models. Overall, the voting model achieved
an accuracy of 83.4% and an F1 score of 83%, demonstrating the
effectiveness of soft voting in apoptotic protein drug target identification.
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ATP-binding cassette sub-family G member 2, ABCG2, exports many
structurally diverse and mechanistically unrelated chemotherapeutic drugs
from cells using the energy of ATP hydrolysis, resulting in their reduced
efficiency. ABCG2 is also a key drug transporter that can alter the
pharmacokinetics of its substrate drugs. We recently demonstrated a basis for
ABCG2 broad substrate selection (Gose et al Nature Conimn, 2023), ABCG2
somatic mutations might affect therapeutic efficacy and survival and such
mutations in the phylogenetically conserved amino acids of ABCG2 might
provide unique insights into its molecular mechanisms of transport. Studying
the ABCG2 genomic alterations in pediatric cancer using the ProteinPaint
data portal (hitps:// proteinpaint.stjude.org) revealed a novel somatic mutation,
(393K, that is highly conserved across mammalian species in a sonic-
hedgehog-driven medulloblastoma patient. This ABCG2 mutant retained
appropriate protein expression and substrate recognition. However, it was
incapable of transporting any of the tested substrates. A conformationally
sensitive antibody revealed that this mutation had an impaired substrate-
driven transition from the inward-facing state to the outward-facing state.
Structural modeling and molecular dynamies simulations, based on ABCG2
cryo-EM structures, revealed that this 393K forms a strong salt bridge with
the E446 residue. We propose that this salt bridge stabilizes the inward-facing
conformation, resulting in an impaired inflexible transporter that cannot
readily change conformation, thereby disrupting the communication between
substrate binding and transport.
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Neuroblastoma (NB) is a childhood malignancy arising from differentiation
failure of neural crest progenitor cells of the sympatho-adrenal linage. It is the
most common extracranial tumor in childhood. Despite advances in diagnosis,
risk and treatment stratification, further efforts must be made to improve
survival rates of high risk (HR) NB patients. This involves development of new
drug  combinations, including immunotherapies. Gangliosides are
glycosphingolipids composed of ceramide and the sialic acid-containing sugar
part‘. They accumulate in the outer cell membrane and can participate in cell
signaling. GD2 is overexpressed in NB and hence serves as a marker used in
diagnosis of the disease, and an important target in treatment of HR NB
patients with clinically approved monoclonal antibodies (mAb), ie.,
dinutuximab, dinutuximab beta, naxitamab'. We observed that in cell cultures
of some NB cell lines addition of anti-GD2 mAb can cause direct cytotoxic
effects leading to cell death”. Our current research focuses on elucidation of
molecular mechanisms regulating cell fate that are induced after treatment with
14G2a mAb and dinutuximab beta in vitro, using 2D and 3D cell culture
models. We aim to broaden knowledge on how GD2 can regulate survival,
migration, and cell interactions, but also which molecules are involved in
transmission of signals after anti-GD2 mAb-treatment. This can aid
development of GD2-specific immunotherapies and new agent combinations to
improve outcomes of HR. NB patients.

This research was supported by a grant from National Science Center (grant no.
2018/29/B/NZ7/01564) and by funds form the Ministry of Education and
Science in Poland.

(1) Machy et al, Front Pharmacol 14:1249929, 2023; (2) Horwacik and Rokita,
Int J Oncol 50:1899-1914, 2017; (3) Durbas, et al, Acta Biochim Pol 69:
485-494, 2022,
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Neuroblastoma (NB) is the most common extracranial pediatric solid tumor
originating from the abnormal development of cells of the sympathoadrenal
lineage of the neural crest. Targeting GD2 ganglioside (GD2), a glycolipid
expressed on neuroblastoma cells, with GD2 ganglioside-recognizing
antibodies, including their chimeric form chl4.18, constitute now an
important way to treat drug resistant form of high-risk neuroblastoma.
Previously, we have found, that PHLDA ] (pleckstrin homology-like domain
family A member 1) gene as the most upregulated gene in the IMR-32
human neuroblastoma cells treated with the mouse 14G2a monoclonal
antibody. Now, mass spectrometry-based proteomic analyses were applied
to better characterize a role of PHLDAI protein in the response of
neuroblastoma cells to treatment with chimeric chl4.18/CHO antibody.
Mass spectrometry analysis of the proteins co-immunoprecipitated using
anti-PHLDA 1-specific antibody, selected a group of possible PHLDAI
binding partners. One of them are DCAF7 and AUTS2 proteins forming a
complex constituting a key component of neuronal differentiation process in
vitro. Moreover, global protein expression profile analysis in the IMR-32
cell line with PHLDA! silencing revealed the increase in biological
functions of mitochondria, accompanied by differentiation-like phenotype of
the cells. Importantly, our results indicate that PHLDA1 silencing might
weaken the mesenchymal and enhance adrenergic state of neuroblastoma
cells.

This research was funded by a grant from National Science Center (to
Hanna Rokita, grant no. 2018/29/B/NZ7/01564)
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Collagen accumulation can affect the local immunity as a physical
impediment and as a T-cell inhibitor through LAIR-1 binding. Collagen
organization is modeled by the local immunity. In a rat model of chronic
colitis (dextran sodium sulphate — DSS) and of carcinogenesis
(azoxymethane) we have shown rising of pro-inflammatory activities and
remodeling of the collagen scaffold in both models. The process is active
even when the mucosa appears recovered from the acute induction. IL-6 is
the main player. The lowering of the “inflammatory threshold™ of the
mucosa, i.e. reduction of regulatory factors (TGF-B) levels, provides
maintenance of inflammation even under apparently normal levels of
tissutal cytokines. This generates a smouldering inflammation with damage
the tissue structure. IL-17 is also relevant for the profibrotic collagen
organization as shown in mouse pancreatic cancer models. The deregulated
inflammatory threshold can allow smouldering inflammation and supporting
chronic inflammation and/or cancer niches establishment.

Acknowledgements: the work was supported by Institutional Grant RVO
61388971 (CZ), GAAV IAAS500200917 (CZ), MEYS CR (Large RI Project
LM2018129 Czech-Biolmaging), ERDF (project No.
CZ.02.1.01/0.0/0.0/18_046/0016045) and the project National Institute for
Cancer Research (Programme EXCELES, ID Project No. LX22ZNPO5102) -
Funded by the European Union —Next Generation EU, Generali Ceska
Pojistovna Foundation (CZ), UniCredit Bank (CZ), SIAD s.r.o. (ITA/CZ),
ARPA Foundation (ITA).
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Iron oxide-based nanohybrids as universal carriers for cellular delivery

Graziano Rilicvnl, Federica 'I'nnn]ol, Lavinia Ruliglianuz's, Massimiliano
Mngrol. Maria Luisa di Paolo‘, Manuela Cervellis, Andrea Ilnri{', Anastasia
Liuzzi', Enzo Agﬂstine]]is'v. Fabio Vianello”

II)=:|::»arlrr|ent of Comparative Biomedicine and Food Science, University of

lar Medied .

2
Padua, Legnaro; Department of Mol University

of Rome, Rome; 3Dep.f.lrlmem of Sensory Organs, Sapienza University of
Rome, Rome; JDepmment of Molecular Medicine, University of Padua,
Padua; 5D::pur‘tmt;’nl of Sciences, Roma Tre University, Rome; olnslilulc of
Molecular Biology and Pathology, Italian National Research Council
IBPM-CNR, Rome; 7Inlcmalinna| Polyamines Foundation ‘ETS-ONLUS’,
Rome, Italy

E-mail: graziano.rilievo@phd.unipd.it

Different nanomaterials play an unpaired role as platforms to manufacture
drug delivery systems, thanks to their ability to be easily internalized by
cells, especially cancer cells. In this context, our group developed peculiar
metal oxide nanoparticles, named Surface Active Maghemite Nanoparticles
(SAMNS), with ideal features for applications in biomedicine, such as high
colloidal  stability, superparamagnetism, and strong affinity for
bio-macromolecules. Here, we present three different SAMN(@enzime
nanohybrids integrating enzymatic catalysis and magnetic properties aimed
at enzyme delivery into cells. Enzymes were selected to catalyse the
generation of cytotoxic molecules once inside cells. (i) a SAMN based
ternary complex comprising tannic acid (TA) functionalized with bovine
serum amine oxidase (BSAQ), called SAMN@TA@BSAQ, which oxidized
polyamines to aldehydes and H202; (ii) mouse spermine oxidase (SMOX)
directly bound on the surface of bare SAMNs resulting in a SAMN@SMOX
hybrid which catalysed the oxidation of spermine; and finally (iii) SAMN
surface was loaded with E3-ligase (E3Lig), one of the actors of the
ubiquitin-proteasome  system, which induces protein  degradation.
Experimental results confirmed that the nano-bio hybrids retained the
catalytic activity of the enzymes, suggesting their potential as therapeutic
agents. These three SAMN@enzyme conjugates represent a clear example
of the unparalleled contribution that nanotechnology, and in particular
SAMNS, could bring in the field of molecular medicine,
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Polyamines are involved in several cellular functions, and they are
substrates of amine oxidases, a class of enzymes present in numerous living
systems. The dysregulation of polyamine metabolism is an event associated
with various pathological conditions, including cancer. In particular, high
concentrations of polyamines and their biosynthetic enzymes are strongly
associated with rapidly growing tumors, including breast, colon, prostate,
and gastric cancers. Co-administration of spermine and amine oxidase from
bovine serum (BSAO) was previously reported to induce a significant
cytotoxic effect in colorectal cancer cells, via the production of cytotoxic
H>0; and aldehydes. For therapeutic purposes, the enzyme was conjugated
to magnetic iron oxide nanoparticles (SAMN@TA@BSAOQ) (1) to allow the
delivery of BSAO inside cells, leading to endogenous polyamines oxidation.
We used three models of colorectal adenocarcinoma LoVo WT, LoVo DX
(a multidrug resistant cell line), and Caco2 cell lines. SAMN@TA@BSAO
activity was evaluated before and after administration to cell lines. Results
showed that SAMN@TA@BSAO nanohybrids were efficiently delivered in
all cell models and they were able to induce a significant decrease of cell
viability, compared to untreated cells. Indeed, nanoparticles without bound
BSAO did not show any cytotoxic effect, demonstrating the
biocompatibility of the delivery system.

(1) Rilievo, G. ef al. Int ] Mol Sci 23, 12172 (2022).
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and treatment of Heparin Induced Thrombocytopenia (HIT)
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Acute and life-threatening complications are common in 2-5% of heparin
administered patients. HIT is well comrelated with the danger of arterial or
vein thrombosis. Cardiothoracic patients are of high danger for HIT
development as they have been repeatedly treated with heparin due to
previous angiography. HIT syndrome is due to IgG antibody (Ab) formation
against heparin-PF4 complexes causing strong activation and cross-linking
of platelets through Fe receptors (FeyRIla). Only a fragment of these
patients develops *“functional” Abs that can activate platelets and lead to
thrombosis. Platelet microRNAs have been shown to contribute to Ab-
mediated activation, the mechanism of platelet recruitment and clot
formation, as well as to control immune responses that lead to HIT. Our
findings demonstrate significantly enhanced expression of miR148a in the
plasma of patients with functionally active HIT Abs (HIT-pos), when
compared with patients with non-active Abs, or patients without HIT-
specific Abs which serve as negative controls. Moreover, platelets of HIT-
pos patients had increased TULA-2 mRNA expression with a concomitant
decrease in FeyRlla mRNA expression, demonstrating that these genes
interrelate and regulate each other. The HIT-pos group had also increased
platelet expression of CD40L and plasma levels of pro-inflammatory
eytokines TNF-u and IL-6. CyTOF analysis of all patient groups, employing
31 markers, demonstrated B-cells to be the major players in thrombosis
induction. Our results indicate that the number of B-cells over-expressing
CD40 as well as miR148a could be utilized as potential biomarkers for HIT
prevention and treatment.
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Garlic (Allium sativem 1..) has been widely used as a food and as a folk
medicine. Among a large diversity of commercially available garlic
supplements, AGE (Aged garlic extract) has been carefully studied (1). We
have previously demonstrated that the agomiR pre-miR-93-5p is a potent
inhibitor of Interleukin-8 (IL-8, a key components of the COVID-19
“Cytokine Storm™) in bronchial epithelial cells induced to the activation of
pro-inflammatory genes by exposure to SARS-CoV-2 Spike (S-protein) (2).
The objective of this study was to determine the anti-inflammatory effects
of combined treatments based on the co-administration of pre-miR-93-5p
and AGE. To this aim we treated bronchial epithelial IB3-1 cells with the
COVID-19 BNTI62b2 vaccine in the absence or in the presence of
pre-miR-93-5p (200 nM), AGE (0.5 mg/ml} or a combination of
pre-miR-93-5p and AGE. We found that both pre-miR-93-5p and AGE
retain inhibitory effects on proinflammatory genes induced by the
BNTI162b2 vaccine. In addition, RT-gPCR analysis demonstrated that the
highest inhibitory effects were obtained with the combined treatment. These
results suggest that this combined strategy deserves further experimental
efforts to verify its effects on other pro-inflammatory genes, not only in
cells treated with the BNT162b2 vaccine, but also in SARS-CoV-2 infected
cells. Furthermore, compounds isolated from AGE (such as S-allyl cysteine
and S-1-propenyleysteine) are expected to cooperate with the agomiR-93-5p
in inhibiting expression of genes coding for proteins involved in the
COVID-19 “Cytokine Storm™.

(1) Kanamori et al., Exp Ther Med, 2020 Feb;19(2):1511-1521,
(2) Gasparello et al., Int Immunopharmacol. 2021 Dec;101(Pt B):108201.
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AAA+ ATPases (ATPase Associated with various cellular Activities) are a
large family of mechanoenzymes. They exert their activity through
energy-dependent processes. They are involved in vital cellular processes
like cell cycle control, DNA replication, cytoskeleton dynamics, membrane
fusion, signal transduction and the regulation of gene expression. Therefore,
they play important roles in a wide range of diseases including cancer. Our
group is working on these AAA+ ATPases and has revealed the role of
ATAD2 (ATPase family AAA domain-containing 2) and NVL2 (Nuclear
VCP-like protein) like ATPases in different cancers. By systematic analyses
with relevant experimental studies, here we evaluate for the first time the
prospect of ATAD2 and NVL2 as a diagnostic and prognostic biomarker for
cancers. Our cross-cancer analyses reveal that these proteins are
overexpressed in many cancers and is related to poor survival of the cancer
patients. Most interestingly, ATAD2 appears as the cancer driver for many
cancers and the potential mutation sites of ATAD2 are predicted. These
studies across the cancer types specify ATAD2 as an interesting target
particularly for stomach cancer. Therefore, we further focus our study on
stomach cancer and indeed find that ATAD2 is overexpressed in all stages
and grades of stomach adenocarcinoma. Since, hypoxia is one of the most
crucial factors in Stomach Cancer, we elucidated the function of ATAD2 in
hypoxic Gastric epithelial cells. We have revealed ATAD2 as hypoxia
responsive HIFla regulated protein. Therefore, the analysis reported here
establishes 4TAD2 as a very promising biomarker and therapeutic target for
stomach cancer.

Keywords
AAA+ ATPase, ATAD2, NVL2, Biomarker, Prognostic Marker.
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B-thalassemias are a group of inherited blood disorders caused by a variety
of mutations of the gene encoding for P-globin. The low or absent
production of B-globin leads to an excess in the content of free a-globin
chains, that precipitates and forms toxic insoluble aggregates in erythroid
precursor cells (ErPCs), causing their premature death (hemolysis) and
subsequent inefficient erythropoiesis. In this respect, the mTOR inhibitor
Sirolimus (Rapamycin) is a repositioned drug of great interest. It is well
known that mTOR inhibitors can induce autophagy, but whether this
process can be exploited to detoxify ErPCs from c-globin accumulation
remains unclear. To verify autophagy involvement in a-globin
accumulation, we produced and characterized K562 clones able to express
w-globin protein at high levels. In addition, we tested the potential of
Sirolimus to induce clearance of a-globin chains via autophagy triggering in
erythroid precursor cells isolated from B-thalassemia patients. In this study,
we demonstrated that the autophagy process is strictly related to a-globin
accumulation in K562 cellular clones forced to hyper-express toxic
u-globin. Moreover, Sirolimus showed efficacy in reducing a-globin excess
through activation of the autophagy process. This was found both ex vivo,
on ErPCs cells isolated from fThalassemia patients and treated with low
dosages of Sirolimus, and in vivo, in B-Thalassemia patients recruited for
the SIRTHALACLIN clinical trial (NCT03877809) and treated with 0.5-2
mg/day Sirolimus.
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Glucocorticoids are used for the treatment of numerous pathological
conditions including neurodegenerative and inflammatory diseases, cancers
and COVID-19. However their long-term administration leads to significant
side-effects, which molecular mechanisms are not enough studied. Here, we
investigated long-term effects of dexamethasone (DXM) towards a
composition and structure of brain extracellular matrix, which mainly
compose of such glycosylated macromolecules as proteoglycans (PGs) and
glycosaminoglycans (GAGs). Single and multiple administration of various
DXM doses to 2-month-old C57BL/6 mice was done, with subsequent
analysis of the expression of glucocorticoid receptor (GR), PGs, heparan
sulfate (HS) biosynthetic enzymes (RT-PCR) as well as GAG content (dot-
blot, Alcian Blue staining) in the brain tissue at the 3-90 days time period.
Both a single and multiple DXM administration led to fast activation of GR,
PGs, HS enzymes expression (+1.5-3-fold) in the mouse brain, with return
to control values by 7-10 (single) or 30-60 (multiple) days after DXM
administration. GR expression demonstrated high correlation with that of
PGs and HS biosynthesis-involved genes (P=0.81-0.97, for 20 out of 28
genes), which mitigated under the DXM pressure. At the same time, DXM
effect towards GAGs content was more delayed and stable, with a dose-
dependent increase of low-sulfated GAGs and high-sulfated GAGs in brain
tissue (starting from days 1 and 3-7, respectively), with a complete return to
baseline values only by 60-90 days after DXM administration. In summary,
DXM leads to the fast short-termed activation of the expression of the
studied genes but prolonged increase of the GAGs content in the mouse
brain, which can lead to the changes in the composition and structure of the
brain tissue, as well as its functional characteristics.

This study was funded by the Russian Science Foundation (grant RSF Ne
21-15-00285).
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Colorectal cancer (CRC) is one of the most lethal tumors worldwide, mainly due to
late diagnosis and treatment failure. Standard chemotherapy with the combination
of 5-fluorouracil (5-FU), oxaliplatin (OX), or irinotecan (IRN) represents the first-
line treatment for CRC patients, however, the majority of patients develop drug
resistance that renders the treatments ineffective with mechanisms that have not
been elucidated yet. On this basis, the main objective of the study was to generate
advanced drug-resistant CRC models using patient-derived tumor organoids
(PDTOs) to fully characterize the molecular landscape of CRC resistance and
propose new integrated approaches to overcome resistance mechanisms. To this
end, three different drug-resistant CRC PDTOs were generated by treating sensitive
organoids with increasing sublethal doses of 5-FU, OX and IRN for at least 90 days.
After treatments, resistant PDTOs showed an increment of the IC50 values ranging
from 2.92- to 14.70 depending on the drug used (5-FU: IC50sens=11.24 uM vs
IC50res=165.3 pM; OX: IC50sens=43.06 pM vs IC50res=225.5 uM; IRN:
1C50sens=4.59 uM vs IC50res=13.44 uM). In addition, DNA and RNA were
obtained from both sensitive and resistant PDTOs to perform whole exome
sequencing and transcriptomic analyses and determine molecular alterations
associated with drug resistance. These analyses revealed genomic alterations, gene
fusions, and altered gene expression affecting key cellular and molecular pathways
involved in drug resistance, allowing the identification of molecular signatures
responsible for the development of CRC 5-FU, OX- and IRN resistance. Finally,
resistant PDTOs were treated with peptides derived from a probiotic strain,
Lactobacillus rhamnosus GG, alone or in combination with standard chemotherapy.
These experiments demonstrated how the administration of probiotics can reverse
drug resistance in CRC and improve the efficacy of currently used pharmacological
treatments. Overall, the results obtained here pave the way for further functional in
vitro and in vivo studies aimed at validating the diagnostic or prognostic potential of
the observed alterations and proposing new therapeutic targets for the development
of effective tailored treatments in refractory patients.
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DNA  methylation (methDNA) is the most characterized epigenetic
mechanism. As widely reported, promoter hypomethylation is strictly
associated to oncogene activation. Conversely, the role of intragenic
methDNA has not been completely elucidated yet. In this field, genes
involved in iron trafficking within the tumor microenvironment, including
Gelatinase-Associated Lipocalin (NGAL) and its receptor Solute Carrier
Family 22 Member 17 (SLC22A17), are finely modulated by methDNA.
Starting from these observations, this study was aimed to investigate the
role of methDNA in the regulation of SLC22A17 in cutaneous melanoma
(CM). To this purpose, TCGA and GEO datasets were explored to evaluate
epigenetic phenomena affecting SLC22A17. Validation analyses were
performed analyzing the ¢g17199325 methylation hotspot of SLC22A17 in
melanoma FFPE samples as putative diagnostic biomarker. Moreover, CM
cells were treated with S-azacytidine (5-aza) to assess the correlation
between methDNA and SLC22A17 expression, whereas SLC22A17-A375
transfected cells were treated with ferroptosis activators to evaluate the
SLC22A17 involvement. Computational analyses showed a significant
downregulation of SLC22A17 in CM, whose expression levels were
positively correlated with intragenic methDNA. Of note, the cgl 7199325
hotspot showed higher methDNA levels in FFPE melanoma samples
compared to benign nevi. The correlation between methDNA and
SLC22A17 expression was confirmed in 5-aza treated and untreated cells.
Interestingly, A375 overexpressing SLC22A17 isoform 3 acquired
resistance to iron overload and RSL-3. However, baseline sensitivity was
restored by the concomitant overexpression of NGAL. Owerall, the
¢g17199325 hotspot could represent a promising diagnostic biomarker for
CM, highlighting the regulatory role of methDNA on SLC22A17
expression. In addition, the involvement of SLC22A17 isoform 3 in
ferroptosis resistance paves the way for the identification of novel
therapeutic strategies in CM treatment.

172

Real-time observation of capsaicin-induced intramolecular
domain dynamics of TRPV1 using the diffracted X-ray tracking
method

Kazuhiro Mio', Tatsunari Ohkubo', Daisuke Sasaki’, Tatsuya Arai’,
Mayui Sugiura', Shoko Fujimura', Yuji C. Sasaki'*
IOPERANDO-OIL, National Institute of Advanced Industrial Science
and Technology; >Graduate School of Frontier Sciences, The
University of Tokyo, Japan

E-mail: kazu.mio@aist.go.jp

The transient receptor potential vanilloid type 1 (TRPVI) is a
multimodal receptor that responds to various stimuli, including
capsaicin, protons, and heat. Recent advancements in cryo-electron
microscopy have revealed the structures of TRPV1. However, due to
the large size of TRPV1 and its structural complexity, the detailed
process of channel gating has not been well documented. In this study,
we applied the diffracted X-ray tracking (DXT) technique to analyze
the intramolecular dynamics of TRPV1. DXT is an X-ray-based real-
time measurement technique with the highest spacio-temporal
resolution among the currently available measurement technologies.
DXT captures intramolecular motion through the analysis of
trajectories of Laue spots generated from attached gold nanocrystals.
The diffraction data were divided into two axes: twisting (y) and
tilting (0), and they were analyzed separately. We successfully
elucidated capsaicin-induced twisting motion at the extracellular
domains, as well as the high-speed fluctuations at the C-terminal
cytoplasmic domains. We also developed a lifetime-filtering technique
that allowed us to segregate the different speed components from the
mixed motion groups. Furthermore, the capsaicin-induced rotational
bias was reversed between the wild-type and the capsaicin-insensitive
Y511A mutant. This marks the first instance of real-time observation
of the internal domain dynamics of TRPV1.

(1) Mio et al., Membranes 13:708, 2023; (2) Ohkubo et al., Int J Mol
Sci 23:14539, 2022; (3) Fujimura, J Phys Chem 124:11617-11624,
2020





