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ABSTRACT

Introduction/Justification: Glioblastoma (GB) is the most
aggressive brain tumor, with high morbidity and mortality
rates. The overall survival of GB patients is only 14 months,
not improved by the traditional or latest therapeutic options,
as surgical resection, temozolomide chemoradiation or gefiti-
nib. FAPESP-founded “Cancer Innovation Center with Empha-
sis on Metals and Theranostics” (CancerThera) is dedicated to
the development of new metallopharmaceuticals and radio-
pharmaceuticals for tumor diagnosis and treatment. Among
these developments, an anti-integrin peptide modified by a
conventional spacer (C6) and chelator (DOTA) was evaluated
as a potential treatment of GB. Overexpressed in GB, integrins
are transmembrane proteins that play essential roles in cell
proliferation and migration. Therefore, integrin inhibition
may be a potential targeted therapy for GB patients. Objec-
tives: The study aimed to evaluate the effects of the DOTA-
C6-anti-integrin peptide on GB cell lines proliferation and
migration, as an initial step for GB theranostic development.
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Materials and Methods: The anti-proliferative activity of the
DOTA-C6-anti-integrin peptide (0.01 nM - 100 uM) was evalu-
ated in human GB (U87, U118, and U251), murine GB (GL261),
and non-tumoral cell lines (HaCaT), by considering the cell
amounts at baseline and 48h after exposure (two untreated
control groups). Cells were fixed with 50% trichloroacetic acid
and stained with sulforhodamine B. Spectrophotometric
absorbance was performed at 540nm in a microplate reader.
Cell migration was assessed in U118, U251, and GI261 cells
treated with the DOTA-C6-anti-integrin peptide (1 uM - 100
uM) using the wound-healing assay. Wound cells were photo-
graphed immediately (Oh) and after 24h. Images were ana-
lyzed by the ImageJ software (National Institutes of Health).
For statistical analysis, samples did assume normal distribu-
tion in Shapiro-Wilk’s test, thus we used t test to compare the
groups using SPSS 21 software (SPSS Incorporation). Resulta-
dos: At the tested concentration range, the DOTA-C6-anti-
integrin peptide did not affect proliferation of GB and HaCaT
cell lines. In U118 cells, we observed that treatment with the
DOTA-C6-anti-integrin peptide had no effect on cell migra-
tion at any of the tested concentrations. In contrast, in U251
cells, the treatment significantly inhibited migration com-
pared to untreated cells at a concentration of 100 uM
(p=0.03). In GI261 cells, the treatment significantly inhibited
migration compared to untreated cells at concentrations of 1
uM and 0.1 uM (p =0.04). Conclusion: Despite the lack of anti-
proliferative effect, the DOTA-C6-anti-integrin peptide inhib-
ited migration in GB cell lines, U251 and Gl261. An invasive
pattern being a GB hallmark, our data suggests that the
DOTA-C6-anti-integrin peptide may aid in developing a GB
theranostic agent. Acknowledgements: The study was sup-
ported by Coordenacao de Aperfeicoamento de Pessoal de
Nivel Superior (CAPES), Conselho Nacional de Desenvolvi-
mento Cientifico e Tecnoldgico (CNPq #429463/2018-9),
Fundacao de Apoio ao Ensino e a Pesquisa do Estado de Sao
Paulo (FAPESP #2023/09738-4, FAPESP #2023/012810-9, Cancer
Theranostics Innovation Center (CancerThera), CEPID FAPESP
#2021/10265-8), and International Atomic Energy Agency
(IAEA) technical cooperation projects for development of
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ABSTRACT

Introduction/Justification: 177Lu-PSMA-I&T stands out as a
promisor radiopharmaceutical for therapy of prostate cancer
based on the specific bind of Glu-urea-Lys pharmacophoric
group prostate-specific membrane antigen (PSMA), anchored
in the epithelial prostate cell membrane, overexpressed in
prostate cancer and increased in metastatic castration-resis-
tant prostate cancer (mCRPC). To study the affinity of 177Lu-
PSMA-I&T to target receptor, in vitro competition assay is fre-
quently evaluated. Objectives: The purpose of this study was
to compare the binding of 177Lu-PSMA-I&T in competition
assay to three cell lines. LNCaP and PC-3 are the most used in
vitro cell lines studies of prostate cancer research and LNCaP
cells are known to have a mutated androgen receptor (AR)
(T877A), PC3 is negative for AR expression, and RWPE-1 is fre-
quently used as non-cancerous control. Materials and Meth-
ods: Radiochemical purity (%RP) of radiolabeling 177Lu-
PSMA-I&T was determined by High Performance Liquid Chro-
matography (HPLC) and Thin Layer Chromatography (TLC)
with results of > 95% of main peak and < 3% of free 177Lu,
respectively. In vitro assays were performed with LNCaP
(ATCC® CRL- 1740, American Type Culture Collection), RWPE-
1 and PC-3 (LIM55, FMUSP) cell lines, cultivated in RMPI 1640
medium (Life Technologies, MD, USA) plus 10% v/v Fetal
Bovine Serum (FBS) with 100 UIl/mL of penicillin and 300 png/
mL of streptomycin. 6-well plates were used, and to each well
2 x 105 cells. For the total binding, cell incubation medium
was removed and replaced with 1 mL of 177Lu-PSMA-I&T
(2.22 MBq (60 nCi), approximately 0.076 nmol of peptide,
diluted with RMPI 1640 medium/10% v/v FBS) and 1 mL of
RMPI 1640 medium, per well. The plates were incubated for 1
h at 37 °C. Cells were washed two times with 1 mL of 0.1 M
PBS pH 7.4, followed by an incubation step of 5 minute at
room temperature with 1mL ice-cold glycine buffer (0.05 M
glycine pH 2.8) and lysed with 2 mL of 1 M sodium hydroxide
and incubation step of 10 minutes at room temperature. The
same procedure was repeated replacing 1 mL of RMP] 1640

medium with ImL of competitor (PSMA I&T, molar excess of
7.6 nmol in RMPI 1640 medium). To have the same geometry,
the tubes were filled to the same volume (1mL) at each step.
An automatic gamma counter with Nal (TI) crystal (D5002
Cobra II, Packard) was used to measure the radioactivity (as
cpm) at each tube, and the concentration of 177Lu-PSMA-I&T
bonded to the cells was determined in fmol. The assays were
performed in quintuplicate for each cell. Results: The binding
of 177Lu-PSMA-I&T to LNCaP cells showed 1309.3 + 176.8
fmol without competitor and 928.5 + 84.7 fmol in the pres-
ence of competitor, with significant difference (P= 0.0152,
GraphPad Prism®). PC-3 cell line showed 28.8 + 15.2 fmol
without competitor and 25.3 + 6.2 fmol with competitor,
showing no significant variation (P=0.6599). The results of
binding with RPWE-1 cell line showed 74.3 + 6.2 fmol without
competitor and 37.9 + 7.7 fmol with competitor, a significant
difference (P < 0.0001). Conclusion: These results demon-
strated the affinity of 177Lu-PSMA-I&T for binding receptors
in LNCaP cells and low uptake by PC-3 cells due to the lack of
expression of specific receptors. RWPE-1 cell line is positive
for AR/PSA mRNA/protein and sensitive to androgens. How-
ever, it expresses low levels of PSMA, which likely explains
the reduced binding of the radiopharmaceutical.
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ABSTRACT

Introduction/Justification: Acute leukemias are aggressive
malignancies characterized by the uncontrolled proliferation
of hematopoietic progenitor cells in the bone marrow, leading
to impaired production of normal blood cells. Nitrogen het-
erocycles have attracted the attention of researchers from
various fields, with an extensive list of different biological
activities. Among the heterocycles, quinazolines stand out,
which have been widely investigated for the development of
new drugs. Objectives: Evaluation of the anticancer activity of
quinazolinones against acute leukemic cell lines. Materials
and Methods: The quinazolinones (A1-A20) were synthesized
in the Laboratory of Synthesis of Natural Products and Drugs
(Institute of Chemistry, Unicamp). In total 2 x 104 cells of T
cell acute lymphoblastic leukemia (T-ALL), Jurkat, and acute
promyelocytic leukemia (APL), NB4, per well were seeded in a
96-well plate in the appropriate medium in the presence of
vehicle or different concentrations of compounds (ranged
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from 0.8 to 50 uM) for 72 h. Leukemic cells were exposed to the
presence of vehicle or different concentrations of compounds
(ranged from 0.8 to 50 uM) for 24, 48 and 72 h. Next, 10 ul
methylthiazoletetrazolium (MTT, Sigma-Aldrich) solution
(5 mg.mL ") was added and incubated at 37°C, 5% CO2 for 4 h.
The reaction was stopped using 100 L 0.1 N HCI in anhydrous
isopropanol. Cell viability was evaluated by measuring the
absorbance at 570 nm. IC50 values were calculated using non-
linear regression analysis in GraphPad Prism 5 (GraphPad
Software, Inc., San Diego, CA, USA). SwissADME and pkCSM
software were used to predict the properties of the com-
pounds. Results: Of the compounds synthesized, Al, A2, A3
and A4 showed antileukemic activity. Compounds Al and A4
were the least cytotoxic for both cell lines. A2 showed strong
activity against Jurkat cells. The best compound in the study,
A3, showed strong activity against both Jurkat and NB4 cells.
In the investigation of apoptosis by flow cytometry, the base-
line cell viability was greater than 85%, which indicates a
good quality cell culture and reliability in the data obtained.
A2 showed greater efficacy, but still limited in Jurkat cells
compared to NB4 cells. Compound A4 was the most effective
in both models tested. For Log P (consensus), all the molecules
are within the molecular filters, with A3 having the highest
value, 3.79. The final analysis of all those described in this
study indicates that all the quinazolinones synthesized meet
the parameters for oral bioavailability. Conclusion: In this
study, we prepared a series of quinazolinones that exhibited
antiproliferative activities in T-ALL and APL. The most prom-
ising result of the study was A3 for both T-ALL and APL cells,
respectively. In the analysis of apoptosis by flow cytometry,
the highlight was also A3, which was the most effective
against both cell lines.
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ABSTRACT

Introduction/Justification: Lung cancer (LC) and head and
neck cancer (HNC) are high incidence tumors around the
world. Patients with the tumors have been treated for years
with cisplatin alone or in combination with other agents.
More recently, hyperexpression of the epidermal growth fac-
tor receptor (EGFR) has been identified in most LC and HNC,
and anti-EGFR agents have been incorporated into the treat-
ment of tumor carriers. However, a substantial number of

patients with tumors still die, which justifies the search for
new antineoplastic agents. Objectives: Evaluate the antiproli-
ferative activity of new functionalized quinazolines against
FaDu, HaCat, SCC-25 and NCI-H460 cell lines. Materials and
Methods: The quinazolines (Q1-Q6) were synthesized in the
Laboratory of Synthesis of Natural Products and Drugs (Insti-
tute of Chemistry, Unicamp). Non-small cell lung cancer (NCI-
H460), squamous cell pharyngeal cancer (FaDu), squamous
cell carcinoma of the tongue (SCC-25), and epidermal kerati-
nocytes (HaCaT) were selected for this study, and all cell lines
comply with the International Organization for Standardiza-
tion (ISO 10993-5 and ISO 10993-1). The cytotoxicity of each
compound in the cell lines was determined by the MTT (3-
(4,5-dimethylthiazol-2-yl)-2-5 diphenyl tetrazolium bromide)
assay. Cisplatin and gefitinib were used as positive controls.
MTT is captured by cells and reduced intra-cellularly in a
mitochondrion-dependent reaction to yield a formazan prod-
uct. The ability of cells to reduce MTT provides an indication
of their intactness and mitochondrial activity that serves as a
measure of viability. After a 48 h incubation with compounds
(seven concentrations on a logarithmic scale from 1 to 1000
ng.mL-1), the plates were centrifuged to pellet the cells, the
supernatant was removed, and 10 L of MTT (Sigma, M5665)
dissolved in 100 uL of phosphate-buffered saline (Sigma
P4417) was added followed by incubation for 4 h at 37°C in a
humid, 5% CO, atmosphere. After this period, the plates were
centrifuged again, the supernatant was removed, and the
insoluble formazan crystals were dissolved in 150 pL of Iso-
propyl alcohol. The absorbance was read in a Synergy ELISA
plate reader (Bio Tek Instruments, Highland Park, Winooski,
USA) at 570 nm. The results were expressed as percentage
inhibition relative to control cells (considered as 100%).
Results: Compounds Q1 and Q6 showed no cytotoxic activity.
The synthetic intermediate, Q2 and the target compound Q3
showed an unexpected but interesting cytotoxic activity for
the HaCat cells. Compound Q4 showed strong and selective
cytotoxic activity against the FaDu cells. Analyzing the NCI-
H460 cells, compound Q5 showed strong and selective cyto-
toxic activity. Conclusion: Compounds Q2 and Q3 deserve
attention as potential agents for the treatment of actinic kera-
tosis patients. The Q4 and Q5 compounds emerge as new
potential agents for the treatment of patients with HNC and
LC, respectively. Studies focusing on response and toxicity to
agents in animal models are necessary to verify the efficacy
and safety of agents before starting studies in humans.
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ABSTRACT

Introduction/Justification: Melanoma is the most aggressive
type of skin cancer, with increasing global incidence. Plati-
num-based chemotherapy, particularly cisplatin, remains a
standard treatment, but its effectiveness is often limited by
drug resistance and severe side effects. Gold-based com-
plexes have gained attention as potential alternatives due to
their greater chemical stability, selective cytotoxicity against
platinum-resistant cells, lower systemic toxicity, and immu-
nomodulatory effects. Previous studies from our group dem-
onstrated the antiproliferative activity of AuDMAP, a gold(l)-
based complex, in the UACC-62 melanoma cell line. Building
on these findings, this study investigates the antiproliferative
effects, cytotoxicity, and selectivity of AuDMAP in SK-MEL-28
and A-375 melanoma cells, as well as its impact on cell migra-
tion and potential anti-metastatic properties in comparison
to cisplatin. Objectives: To evaluate the antiproliferative
activity and cell death mechanisms induced by the AuDMAP
complex in SK-MEL-28 and A-375 melanoma cell lines, as well
as determining its toxicity against non-tumoral HaCaT cells.
Materials and Methods: Melanoma and non-tumor cells were
cultured in DMEM + 10% FBS + 1% penicillin-streptomycin and
treated with AuDMAP (0.78—100 M) for 48h, with cisplatin as
a control. Sulforhodamine B (SRB) and Thiazolyl Blue Tetrazo-
lium Bromide (MTT) assays were performed to determine cell
viability, antiproliferative activity, and IC50 values. The
wound healing assay assessed migration, and flow cytometry
will be conducted to explore cell death mechanisms and cell
cycle effects. Results: AUDMAP exhibited strong antiprolifera-
tive activity, inhibiting ~80% of cell proliferation at 6.25 uM in
melanoma cells - 15x more effective than cisplatin for SK-
MEL-28 and 3.3x for A-375. IC50 values were 2.61 uM (SK-MEL-
28), 2.50 uM (A-375), and 1.81 uM (HaCaT), yielding a low
Selectivity Index (0.69—-0.72). Migration assays revealed that
AuDMAP significantly reduced wound closure, suggesting
anti-metastatic potential. In A-375, wound closure was -8.5%
with AuDMAP vs. 62.8% with cisplatin (6.25 uM), while in SK-
MEL-28, closure was 4.6% vs. -13.5%, respectively. Given these
promising results, further studies will focus on cell cycle anal-
ysis and death mechanisms to better understand the biologi-
cal effects of AuDMAP. Conclusion: AuDMAP is a gold(I)-based
complex that demonstrates potent antiproliferative and anti-
migratory effects in melanoma cells, with efficacy signifi-
cantly superior to cisplatin in the tested models. The inhibi-
tion of cell proliferation and migration suggests its potential
as a promising anticancer agent, possibly disrupting tumor
progression and metastasis. However, the low selectivity
index observed indicates that its cytotoxic effects extend to
non-tumor cells, raising concerns about the safety profile in
intravenous administration. To further explore its therapeutic
viability, future studies will investigate its mechanisms of

action at the molecular level, focusing on cell cycle modula-
tion and programmed cell death pathways. These findings
contribute to the growing interest in gold(l) compounds as
novel candidates for melanoma treatment, particularly for
topical administration. Acknowledgements: This study was
supported by grants from the Brazilian Agencies FAPESP
(2021/10265-8 Cancer Theranostics Innovation Center -
CEPID), and Program (PPPD) at the University of Campinas
(UNICAMP, ID Number 325141).
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ABSTRACT

Introduction/Justification: Skin cancer, strongly associated
with UV exposure, is the most common malignancy world-
wide, including squamous cell carcinoma (SCC), and cutane-
ous melanoma (CM). Although cisplatin and 5-FU are
standard treatments for SCC and CM, the development of
new therapeutic alternatives is crucial. Silver complexes have
shown promising anticancer potential, while the monoter-
pene limonene has demonstrated efficacy in enhancing skin
permeation, supporting its application in topical drug deliv-
ery. Objectives: Our study aimed to evaluate the in vitro anti-
proliferative effects of silver complexes and limonene,
isolated and in association. Materials and Methods: The silver
complexes identified as I and II were synthesized at the Insti-
tute of Chemistry of University of Campinas. The pure sub-
stances R-(+)-limonene and S-(-)-limonene were acquired
from Merck. Pharyngeal SCC (FaDU) and melanoma (A-375,
SK-MEL-28) cells (4 x 10% cells/mL) were treated with com-
plexes I e II (0.4—400 uM) or their combination with R-(+) and
S-(-) limonene (4 xM). Cisplatin and 5-FU (100 pL/well, 0.4 to
400 png/mlL, in triplicate) were used as positive controls. Before
(TO) and after (T1) sample addition, cells were fixed with 50%
trichloroacetic acid (TCA, 50 uL/well), and were then resus-
pended in Tris base for subsequent absorbance at 540 nm
with a microplate reader spectrophotometer (VersaMax,
Molecular Devices). The difference between TO and T1 absor-
bance values represented 100% cell growth. Effective concen-
tration representing the sample concentration required to
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promote 50% growth inhibition (IC50) for each cell line was
calculated by sigmoidal regression using Origin 8.0 software.
The Combination Reduction Index (CRI) was calculated as IC
50 of the metal complex + monoterpene / IC 50 of the metal
complex alone. Results: Both silver complexes exhibited
potent antiproliferative activity. The antiproliferative effect of
silver complex I ranged from 4 M to 10 uM in SCC and CM
cell lines, whereas the antiproliferative effect of silver com-
plex Il ranged from 1 xM to 6 uM in the same cell lines. The
association of silver complex I in combination with S-(-)-limo-
nene resulted in synergism effect in the FaDu cell line with
IC50 < 2 uM, CRI=0.4. The association of silver complex II
with both enantiomers demonstrated a partial synergistic
effect in the FaDu and SK-MEL-28 cells, with IC50 <1.5 uM and
CRI=0.5. Conclusion: Silver complexes are promising candi-
dates for in vivo studies as potential alternatives for the treat-
ment of patients with SCC and CM. Additional experiments
are necessary to evaluate their mechanism of action and tox-
icity. The study was supported by Coordenacao de Aperfei-
coamento de Pessoal de Nivel Superior (CAPES), Fundacao de
Apoio ao Ensino e a Pesquisa do Estado de Sao Paulo (FAPESP
#2016/07729-4; #2023/09738-4 and Cancer Theranostics Inno-
vation Center, (CancerThera), CEPID FAPESP #2021/10265-8).

Keywords: Combination, Limonene, Melanoma, Silver

complexes, Squamous cell carcinoma.

https://doi.org/10.1016/j.htct.2025.103766

ROLE OF GENETIC VARIABILITY IN
METABOLIC PATHWAYS ON CISPLATIN-
INDUCED KIDNEY INJURY IN HEAD AND NECK
CANCER PATIENTS

Ericka Francislaine Dias Costa ?,

Ana Maria Castro Ferreira ?, Marilda Mazzali®,
Gustavo Jacob Lourenco ?,

Carmen Silvia Passos Lima ©

2 Laboratorio de Genética do Cancer, Faculdade de
Ciencias Médicas, Universidade Estadual de
Campinas (UNICAMP), Campinas, SP, Brazil

® Department of Internal Medicine, Faculdade de
Ciéencias Médicas, Universidade Estadual de
Campinas (UNICAMP), Campinas, SP, Brazil

¢ Department of Radiology and Oncology,
Laboratério de Genética do Cancer, Faculdade de
Ciencias Médicas, Universidade Estadual de
Campinas (UNICAMP), Campinas, SP, Brazil

ABSTRACT

Introduction/Justification: Head and neck squamous cell carci-
noma (HNSCC) is a prevalent malignancy responsible for
approximately 5.0% of global cancer deaths. The standard
treatment for locally advanced HNSCC involves cisplatin
(CDDP)-based chemotherapy and radiotherapy, which can lead
to significant adverse effects, particularly nephrotoxicity. It is
already well known that the efficacy of CDDP as well as its side
effects vary in distinct patients with HNSCC, and single

nucleotide variants (SNVs) in genes that act in CDDP metabo-
lism constitute a plausible explanation for this finding. Objec-
tives: To investigate the roles of SNVs GSTM1, GSTT1, GSTP1
¢.313A>G, XPC c.2815A>C, XPD ¢.934G>A and c.2251A>C, XPF
¢.2505T>C, ERCC1 ¢.354C>T, MLH1 ¢.93G>A, MSH2 ¢.211+9C>G,
MSH3 ¢.3133A>G, EXO1 ¢.1765G>A, TP53 ¢.215G>C, CASP3 c.-
1191A>G and c.-182-247G>T, FAS c.-1378G>A and c.-671A>G,
and FASL c.-844C>T SNVs on kidney function outcomes in
HNSCC patients undergoing CDDP treatment. Materials and
Methods: A total of 109 patients with locally advanced HNSCC
treated with CDDP were included in the study. Genotypes were
determined using polymerase chain reaction (PCR). Renal func-
tion was assessed by calculating estimating glomerular filtra-
tion rate (eGFR) using the 2021 Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation, before treat-
ment initiation and 30 days post-treatment. The percentage
variation in kidney function was calculated by determining the
difference between baseline (pre-chemotherapy) and follow-
up (post-chemotherapy) values for eGFR divided by the pre-
chemotherapy value and represented as AeGFR. Results:
Patients with the GSTT1 present and ERCC1 ¢.354CT or TT iso-
lated genotypes presented a decline in kidney function of
4.94% and 8.94%, respectively. A decline of 17.67% in renal
function post-CDDP treatment was observed in patients with
the GSTT1 present combined with TP53 c.215CC genotype.
Patients with the GSTP1 c.313AG or GG and ERCC1 ¢.354CT or
TTC>T (17.57%), MLH1 c.93GA or A (12.49%), or MSH3 c.3133AG
or GG (12.19%) combined genotypes showed a reduction in
renal function after CDDP treatment. Renal function declines
of 18.85% and 13.38% were observed in patients with ERCC1
€.354CT or TT and MLH1 c.93GA or AA or MSH3 ¢.3133AG or GG
combined genotypes, respectively. Conclusion: Our data indi-
cates, for the first time, preliminary evidence that combined
inherited abnormalities, SNVs that act in CDDP metabolism,
act as independent factors for nephrotoxicity in HNSCC
patients and can be used to select patients for personalized
treatments that promote renal protection and reduced nephro-
toxicity. Acknowledgements: The study was supported by the
Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) (grant number 88887.513947/2020-00), the Postdoctoral
Program (PPPD) at the University of Campinas (UNICAMP)
(Postdoctoral ID number: 326285), and the Fundagcao de Apoio
ao Ensino e a Pesquisa do Estado de Sao Paulo (FAPESP) Cancer
Theranostics Innovation Center (CancerThera) (FAPESP 2021/
10265-8).

Keywords: Cisplatin, Head and neck squamous cell
carcinoma, Nephrotoxicity, Single nucleotide variants.

https://doi.org/10.1016/j.htct.2025.103767

KIF13B C.*3163G>A SINGLE NUCLEOTIDE
VARIANT ON OROPHARYNGEAL SQUAMOUS
CELL CARCINOMA SUSCEPTIBILITY AND
TUMOR CHARACTERISTICS

Ericka Francislaine Dias Costa ?,
Gustavo Jacob Lourengo ?,
Carmen Silvia Passos Lima?


https://doi.org/10.1016/j.htct.2025.103766
https://doi.org/10.1016/j.htct.2025.103767

6 HEMATOL TRANSFUS CELL THER. 2025;47(S1):103760

@ Laboratério de Genética do Cancer, Faculdade de
Ciencias Médicas, Universidade Estadual de
Campinas (UNICAMP), Campinas, SP, Brazil

® Department of Radiology and Oncology,
Laboratério de Genética do Cancer, Faculdade de
Ciéencias Médicas, Universidade Estadual de
Campinas (UNICAMP), Campinas, SP, Brazil

ABSTRACT

Introduction/Justification: Oropharyngeal squamous cell car-
cinoma (OPSCC) is a subtype of head and neck cancer with
high mortality rates and aggressive behavior. Smoking, alco-
hol consumption, and HPV infection are well-established risk
factors in carcinogenesis of the tumor. Genetic inherited var-
iations can influence OPSCC susceptibility and tumor charac-
teristics by altering gene expression. The KIF13B gene
encodes a kinesin motor protein involved in intracellular
transport, and sequence variations in its regulatory regions
may affect gene expression. However, the impact of the
KIF13B ¢.*3163G>A single nucleotide variant (SNV) on OPSCC
risk and tumor features remains unclear. Objectives: To eval-
uate whether distinct genotypes of the SNV KIF13B c.
*3163G>A influence the risk and tumor characteristics of
OPSCC, as well as the expression of the KIF13B gene and the
microRNA (miRNA) let-7e-3p in controls, and to functionally
assess the interaction between let-7e-3p and the SNV region
in the 3’-UTR of KIF13B. Materials and Methods: We evaluated
250 OPSCC patients and 250 controls seen at the Clinical
Oncology Services of the General Hospital of University of
Campinas. The genomic DNA was obtained from peripheral
blood leukocyte samples from patients and controls entered
the study. The KIF13B ¢.*3163G>A SNV genotypes were identi-
fied by polymerase chain reaction (PCR). The RNA was
obtained from peripheral blood leukocyte samples from con-
trols. The gene and let-7e-3p expression were evaluated by
quantitative PCR. Interaction between let-7e-3p and the 3’-
UTR of KIF13B was evaluated by luciferase reporter assay in
FaDu and Detroit 562 pharyngeal cell lines. Results: KIF13B c.
*3163GG genotype was more common in OPSCC patients than
in controls (42% versus 32%; P =0.03); individuals with KIF13B
¢.*3163GG genotype were under 1.73-fold increased risk of
OPSCC than others. KIF13B c.*3163GG genotype was more
common in patients with greater tumor extension (46% ver-
sus 28%, P=0.01) than others and in patients with greater
tumor extension than in controls (46% versus 32%; P = 0.004);
individuals with KIF13B c.*3163GG genotype were under 2.47-
fold increased risk of aggressive OPSCC than others. Individu-
als with KIF13B ¢.*3163GG genotype showed lower levels of
KIF13B mRNA (1.02 arbitrary units (AUs) + 0.35 standard devi-
ation (SD) versus 1.28 AUs =+ 0.53 SD, P =0.05). The expression
level of miRNA let-7e-3p was similar in individuals with dis-
tinct genotypes KIF13B c¢.*3163G>A SNV (0.52AUs + 0.31DP
versus 0.48AUs + 0.26DP versus 0.55AUs + 0.39DP, respec-
tively; P= 0.85). The let-7e-3p miRNA exhibited more efficient
binding to the 3’-UTR of the ancestral G allele compared to
the variant A allele in the FaDu (p=0.004) and Detroit 562
(p=0.04) cell lines. Conclusion: Our data present, for the first
time, evidence that KIF13B ¢.*3163G>A SNV is associated with

increased risk of OPSCC possibly due to the variation of
KIF13B gene expression, modulated by the miRNA let -7e-3p.
Acknowledgements: The study was supported by the Con-
selho Nacional de Desenvolvimento Cientifico e Tecnolégico
(CNPq) (grant number 140026/2015-0), Postdoctoral Program
(PPPD) at the University of Campinas (UNICAMP) (Postdoctoral
ID number: 326285), and the Fundacao de Apoio ao Ensino e a
Pesquisa do Estado de Sao Paulo (FAPESP) Cancer Theranos-
tics Innovation Center (CancerThera) (FAPESP 2021/10265-8).
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RESUMDO

Introdugao/Justificativa: O cancer de cabeca e pescogo (CCP) é
um problema de satude global, frequentemente acompanhado
de reacoes emocionais, incluindo a depressao. Genes que reg-
ulam as vias de resposta inflamatdria ao estresse desempen-
ham um papel importante nos processos depressivos. O gene
ERP29 codifica uma proteina chaperona envolvida no enove-
lamento e secrecao de proteinas no reticulo endoplasmatico.
Estudos conduzidos pelo nosso grupo demonstraram que a
supressao do ERP29 em linhagens de células de tumores de
cabeca e pescogo estd associada ao aumento da expressao de
genes das vias MAPK e Akt, conhecidas por seu envolvimento
em processos inflamatérios. Além disso, uma variante gené-
tica de base unica (SNV) no ERP29 (rs7114, A>G) foi associada
a um maior risco de desenvolvimento de CCP e a reducao da
expressao do gene. No entanto, a relacao dessa SNV com os
sintomas depressivos ainda nao foi estabelecida. Objetivos: O
presente estudo teve como objetivos: 1) investigar se os sinto-
mas depressivos em pacientes com CCP estao associados a
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caracteristicas clinicas e do tumor, e 2) avaliar a relacao entre
os gendtipos da SNV ERP29 rs7114 e os sintomas depressivos.
Materiais e Métodos: Foram avaliados 70 pacientes com CCP
(57 homens, 13 mulheres, idade média de 60 anos, 59 tabagis-
tas e 54 etilistas) atendidos até dois anos apés o diagndstico
no Hospital de Clinicas da UNICAMP. Os sintomas depressivos
foram avaliados por meio do Inventdrio de Depressao de Beck
(BDI-II) que contém 21 questoes abordando aspectos como
humor depressivo, culpa, ideacao suicida, isolamento social,
alteracao na imagem corporal, disturbios do sono, fadiga e
perda de libido. Cada item é pontuado de zero (auséncia de
sintoma) a trés (sintoma grave) e a soma total reflete a gravi-
dade dos sintomas depressivos. Os gendtipos da SNV ERP29
rs7114 (AA, AG ou GG) foram identificados por meio da reacao
em cadeia da polimerase em tempo real com sondas TagMan
(Life Technologies) e os reagentes do kit TagMan Universal
PCR Master Mix (Applied Biosystems), seguindo as
recomendacoes do fabricante. O significado estatistico das
diferencas entre os grupos foi calculado por meio do teste de
Mann-Whitney com os resultados apresentados em mediana
e intervalo interquartil (IQR). Resultados: As caracteristicas
clinicas dos pacientes (sexo, estado civil, tabagismo e eti-
lismo) e os aspectos do tumor (localizacao e estagio TNM) nao
influenciaram os sintomas depressivos desses pacientes com
CCP. No entanto, observamos que os pacientes mais jovens (<
60 anos) apresentaram sintomas depressivos mais intensos
(22 (IQR: 18,0) vs. 16 (IQR: 14), p=0,02). Além disso, pacientes
com os genoétipos AG ou GG da SNV rs7114 (A>G) no ERP29
tiveram pontuagoes mais altas de sintomas depressivos em
comparagcao com aqueles com o gendtipo AA (28 (IQR: 14,5)
vs. 18 (IQR: 13), p=0,02). Conclusao: Nossos resultados
sugerem que a variante genética rs7114 no ERP29 pode estar
associada a sintomas depressivos de pacientes com CCP.
Esses resultados demonstram a importancia de investigar
fatores genéticos na manifestacao de sintomas emocionais
em pacientes oncoldgicos. Estudos futuros, com ampliacao da
casuista e andlise de marcadores inflamatérios, sao neces-
sarios para confirmar essa associagcao. Agéncia financiadora:
CNPgq.

Palavras-chave: Cancer de cabeca e pescogo, Depressao,
ERP29, Variante genética.
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ABSTRACT

Introduction/Justification: 18F-FDG PET/CT is widely used to
quantify brain metabolic activity and plays a key role in
studying various diseases. Segmentation method choice can
significantly influence standardized uptake value (SUV)
measurements, thereby affecting the accuracy of the analysis.
The Beth Israel Plugin in ImageJ allows both manual and
automatic segmentation, making it relevant for evaluating
differences in brain and cerebellum analysis. Objectives: This
study aims to compare the mean, maximum, and peak SUVs
obtained through manual and automatic (Grow Mask) seg-
mentation of the brain and cerebellum, assessing the relative
percentage differences and variations between the methods.
Materials and Methods: Seventy-three multiple myeloma
(MM) patients who underwent 18F-FDG PET/CT were included
in the study, comprising 43 men (58.9%) with a mean age of
64.2 + 11.4 years. Brain segmentation was performed in FIJI
using two methods: (1) manual segmentation (MS) consisting
of a spherical volume of interest (VOI) of 6.7 mL for the cere-
bellum and 377 mL for the brain and (2) auto-segmentation
(AS) using a Grown Mask algorithm. Manual cropping of PET
images was performed before AS to exclude non-cerebellar
regions. The relative percentage difference between the two
methods was calculated as (1 - MS/AS). Mean, maximum and
peak SUVs (SUVmean, SUVmax and SUVpeak, respectively),
as well as maximum and minimum variation ranges of SUVs
between MS and AS, were recorded. Results: For the brain,
SUVs were higher for AS compared to MS: SUVmean=4.19 +
0.02 (MS) vs. 5.99 + 0.03 (AS), corresponding to 30.05% differ-
ence (range: 10.21% to 41.39%); SUVpeak =8.07 & 0.05 (MS) vs.
9.05 + 0.06 (AS), 10.83% difference (range: 0% to 40.59%); and
SUVmax = 10.76 + 0.06 (MS) vs. 11.75 + 0.07 (AS), 8.43% differ-
ence (range: 0% to 55.46%). For the cerebellum, a greater vari-
ability between MS and AS SUVs were found: SUVmean =6.00
+ 0.03 (MS) vs. 5.47 + 0.02 (AS), corresponding to -9.69% differ-
ence (range: 0% to 53.51%); SUVpeak =7.06 + 0.03 (MS) vs. 7.29
+ 0.03 (AS), 3.15% difference (range: 0% to 32.96%); SUV-
max=28.23 &+ 0.04 (MS) vs. 9.20 & 0.04 (AS), 10.54% difference
(range: 0% to 42.57%). Conclusion: The choice of segmentation
method significantly impacts SUV values. AS yielded higher
brain SUVs, while cerebellum MS showed greater variability
due to manual adjustments and VOI selection. The differen-
ces between methods stem from segmentation techniques:
MS used a spherical VOI, sometimes excluding the highest
SUV point, whereas AS encompassed the full structure, cap-
turing the true SUVmax. Thus, spherical VOI is less precise
for whole-organ analysis but useful for quick regional calcula-
tions. Standardizing segmentation methods is crucial for reli-
able comparisons in clinical and research settings.
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ABSTRACT

Introduction/Justification: Soft tissue musculoskeletal sar-
coma (STS) is a rare and varied class of mesenchymal-derived
malignancies. Due to its histopathological heterogeneity and
presence in different body locations, its diagnosis and treat-
ment continue to present a significant medical challenge. In
nuclear medicine, 18F-FDG PET/CT (FDG PET/CT) has been
used to grade sarcomas, predict their prognosis, and assess
therapy response. Although prostate-specific membrane anti-
gen (PSMA) has been mainly used to detect prostate cancer
metastases with PSMA PET/CT imaging and treat with 225Ac/
177Lu-PSMA, this antigen has been shown to accumulate in
non-prostatic tissues, including several types of sarcomas.
Objectives: Evaluate the potential of PSMA PET/CT in diagnos-
ing different types of STSs compared to FDG PET/CT, with the
aim of expanding the clinical management of these patients
and the potential of a Theranostics strategy with radiolabeled
PSMA. Materials and Methods: Forty-four participants (20
females) with STS were prospectively enrolled and submitted
to FDG PET/CT and PSMA PET/CT for primary staging, with a
48-hour interval between studies. SUVmax values were
obtained in both studies of the primary STS lesion, locore-
gional lymph node metastases (LRLNs), distant lymph node
metastases (DLNs), and bone metastases. SUVmax values
among FDG PET/CT and PSMA PET/CT studies were normal-
ized using the mediastinum SUVmax as a standard reference.
The number of metastases detected by FDG PET/CT and PSMA
PET/CT were also compared, as well as the absolute SUVmax
values. Results: The absolute SUVmax values were higher on
PSMA PET/CT compared to FDG PET/CT, respectively for the
primary STS lesions (18.5 vs 12.8), for LRLNs (8.0 vs 4.5) and
bone metastases (8.7 vs 3.2), while these values were similar
for DLNs (3.0 vs 4.0). When the SUVmax values were normal-
ized using the mediastinum as a reference the ratio compar-
ing PSMA PET/CT to FDG PET/CT showed, respectively: 10.3 vs
5.3 for the primary STS; 4.7 vs 2.0 for LRLNSs; 4.8 vs 2.9 for bone
metastases; and 1.7 vs 1.7 for DLNs. PSMA PET/CT detected
more LRLNs compared to FDG PET/CT (10 patients vs 7

patients, respectively) and more bone metastases (5 patients
vs 3 patients). The detectability of DLNs was equal in both
studies (7 patients). Conclusion: Our preliminary findings
indicate that PSMA PET/CT is a potential diagnostic tool for
staging sarcomas patients. Due to the high uptake in the pri-
mary STS lesions and metastases, there is a potential for a
theranostics approach. This study received financial support
from the Sao Paulo State Foundation for Teaching and
Research Support (Cancer Theranostics Innovation Center,
(CancerThera), CEPID FAPESP #2021/10265-8).

Keywords: 18 F-PSMA PET/CT, 18F-FDG PET/CT, Sarcoma,
Theranostics.
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RESUMDO

Introdugao/Justificativa: O processo de vacinagao em massa
contra a COVID-19 levou ao surgimento, nos exames de PET-
CT com 18F-FDG, de hipermetabolismo glicolitico nos linfono-
dos de drenagem regional do sitio de injecao. Nesse contexto,
em funcao da dificuldade de diferenciacao diagnéstica desses
achados reacionais com lesoes secundarias linfonodais,
podem ser solicitados exames complementares confir-
matdrios (como seguimento por Ultrassonografia ou Tomog-
rafia) ou iniciados tratamentos baseados em eventuais falso-
positivos. Nesse sentido, estudos e revisoes passaram a indi-
car o reagendamento de PET-CT com 18F-FDG para até 6 sem-
anas apos a imunizacao. O presente estudo se justifica pela
necessidade de uma melhor caracterizagcao de tais efeitos
morfometabdlicos da imunizacao contra o SARS-CoV-2,
observados no PET-CT com 18F-FDG, o que pode otimizar a
diferenciacao de achados caracteristicamente reacionais de
outras hipéteses. Objetivos: O presente estudo tem o
propésito de descrever os padroes de imagem observados ao
PET-CT com 18F-FDG associados a resposta inflamatéria que
surge apoés a vacinagao, com diferentes tipos de imunizantes
contra o SARS-CoV-2, bem como investigar a incidéncia de
linfonodos de drenagem regional com hipermetabolismo gli-
colitico de natureza reacional relacionados, alteragoes de
forma dos mesmos, além da duracao e magnitude de tais
alteracoes. Materiais e Métodos: Foram avaliados, retrospecti-
vamente, os exames de PET-CT com 18F-FDG e prontudrios
eletronicos de 87 pacientes vacinados contra COVID-19, no
ano de 2021, na cidade do Rio de Janeiro, sobretudo os imuni-
zantes ChAdOxnCoV-19 (AstraZeneca — 36 pacientes) e Coro-
navac (Sinovac — 16 pacientes), quanto a forma do linfonodo
de drenagem regional (normal x alterado), seus niveis meta-
bdlicos ao PET-CT, sua natureza (falso positivo para maligni-
dade x reacional pés-vacina x normal) e a relacao desses
achados com o tempo desde a imunizacao, a idade e o tipo de
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imunizante. Resultados: Houve o surgimento de graus varia-
dos de hipermetabolismo glicolitico em linfonodos de drena-
gem regional apds a vacinacao contra a COVID-19, em 27,6 %
dos pacientes, com relacao inversa do SUVmax ao numero de
dias desde a imunizagao (rs= -0,590 e p-valor < 0,001 para o
sitio de injecao; rs=-0,416 e p-valor =0,013 para o linfonodo
axilar) e a idade do imunizado (rs= -0,376; p-valor=0,024).;
evidencia ainda que tais achados foram extremamente infre-
quentes ap6s 4 semanas de imunizacao. Ademais, os resulta-
dos do estudo demonstram menor incidéncia de achados
metabdlicos pds-vacinais (6,3%), naqueles pacientes vacina-
dos com o imunizante Coronavac, sem nenhum achado equi-
voco para natureza reacional inflamatdéria ou neoplésica, para
este grupo. Conclusao: O presente estudo demonstrou o surgi-
mento de achados metabdlicos reacionais pds-vacinais em
PET-CT com 18F-FDG em pacientes imunizados contra o
SARS-CoV-2, com relagao inversa a idade e ao numero de dias
desde a imunizagao, bem como é um dos Unicos a demonstrar
menor repercussao da vacinagao com o imunizante Corona-
vac nos estudos de PET-CT, uma vez que nao levou a nenhum
achado metabdlico equivoco entre natureza reacional infla-
matdria e metabdlica. Por fim, o trabalho demonstrou que a
andlise conjunta dos dados clinicos com os aspectos morfo-
metabdlicos observados ao PET-CT com 18F-FDG permite oti-
mizar o diagnéstico diferencial de achados de natureza
reacional e secunddria.

Palavras-chave: 18F-FDG PET/CT, COVID-19, Vacinagao.
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ABSTRACT

Introduction/Justification: Approximately 60% of HNSCC
patients are diagnosed at a locally or locoregionally advanced
stage. Patients with locally or locoregionally advanced stage
and not amenable to surgical resection receive chemoradio-
therapy (CTRT) as definitive treatment, or induction chemo-
therapy (ICT) followed or not by CTR. In the last scenery,
docetaxel plus cisplatin (TP) and docetaxel plus cisplatin plus
S-fluorouracil (TPF) followed by CTRT were first described as
effective ICTs regimens with acceptable safety profile. Despite
the superiority of TPF over TP in response rate, loco-regional
control, and survival of patients with advanced HNSCC,
unequivocal disadvantages have been attributed to the regi-
men, as grade 3 or above adverse events, and the need of

infusion devices or inpatient beds for continuous 5-fluorouracil
infusion, which clearly increases the costs of treatment. Objec-
tives: The current study aimed to analyze patients with locore-
gionally advanced HNSCC treated with TPF or TP followed by
CTRT at the General Hospital of the University of Campinas,
with the purpose of developing an ICT protocol applicable to
services with limited resources. Materials and Methods:
Patients with HNSCC at stage III or IVA-B (T4 and/or N2b, N2c
or N3) treated with ICT using TPF or TP followed by CTRT from
January 14 th, 2015, to November 24 th, 2021, were included in
the study. The choice between TPF and TP as induction chemo-
therapy (ICT) was based on the clinical judgment of the
responsible oncologist, considering patient-specific factors
such as performance status, comorbidities, and tolerance to
intensive regimens. Additionally, the availability of a hospital
bed for the continuous intravenous infusion of 5-fluorouracil
was a practical determinant. Toxicity, response rate, and
event-free survival (EFS) and overall survival (OS) were evalu-
ated in patients of both groups. Event-free survival (EFS) and
overall survival (OS) were assessed using the Kaplan-Meier
curves and the log-rank test. The impact of clinicopathological
characteristics on patients’ survival was assessed through uni-
variate and multivariate Cox regression. Results: Eighty-seven
patients with HNSCC were treated with ICT, being 38 with TPF
and 49 with TP. An excess of ECOG 0 or 1 was seen in TPF group
and an excess of males in TP group, but no significant differen-
ces in age, smoking and alcohol intake, body mass index,
tumor location, grade and TNM stage, toxicities grade 3 or
above, treatment response, and cycles interval, were seen in
patients treated with TPF and TP. The median follow-up time
was 22.6 months (range: 1.2 to 93.8). The two-year and five-
year EFS rates of patients of the total group were 33.8% and
25.3%, respectively. ICT regimens did not alter response to ICT,
and patients’ EFS and OS. Cox multivariate analysis identified
stable or progressive disease (HR: 5.56) and interval between
cycles > 28 days (HR: 2.79) as predictors of lower EFS, and ECOG
> 1 (HR: 3.42), stable or progressive disease (HR: 4.67), and inter-
val between cycles > 28 days (HR: 2.73) as predictors of lower
0S. Conclusion: Our findings indicate TP as a good treatment
option for locoregionally advanced HNSCC, especially in socio-
economically limited settings.

Keywords: Head and neck squamous cell carcinoma (HNSCC),
Induction chemotherapy, Response rate, Survival, Toxicity.
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ABSTRACT

Introduction/Justification: Fibroblast activation protein (FAP),
a transmembrane glycoprotein, is over expressed by cancer-
associated fibroblasts in the tumor microenvironment. Radio-
labeled fibroblast activation protein inhibitors (FAPI) are cur-
rently being investigated for PET imaging. Objectives: To
evaluate the diagnostic efficacy of PET/CT with fibroblast acti-
vation protein inhibitor (FAPI) labeled with gallium 68 (68Ga-
FAPI46) for detecting primary and metastatic lesions in
patients with different types of cancer. Materials and Meth-
ods: Patients with different types of cancer confirmed by his-
topathological study were evaluated with PET/CT with 68Ga-
FAPI46 for initial staging or to detect tumor recurrence. The
results of PET/CT were compared to the findings of conven-
tional imaging methods such as computed tomography and
magnetic resonance imaging and with FDG PET/CT and ana-
tomopathological studies. Results: Thirty patients were eval-
uated, twenty two of whom were diagnosed with lung
carcinoma, five with soft tissue sarcoma, one patient with
each of the following tumors: gastric, breast and neuroendo-
crine carcinoma. High expression of FAPI was observed in
most primary tumors. The diagnostic performance was high
due to a favorable physiological organ distribution and low
background signal leading to the detection of most metastatic
lesions especially in lymph nodes, pleura, peritoneum, skele-
ton, liver and central nervous system. By contrast, there was
false-positive 68Ga-FAPI46 uptake in inflammatory and infec-
tious processes. Conclusion: PET/CT with 68Ga-FAPI46 is a
promising imaging modality for the detection of primary and
metastatic lesions of many types of cancer.

Keywords: FAPI, gallium68, PET/CT.
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RESUMDO

Introducao/Justificativa: A superexpressao do gene EGFR
ocorre na maioria dos carcinomas de células escamosas de
orofaringe (CCEOF) e seus inibidores sao utilizados no

tratamento desses pacientes. A ativacao do EGFR estimula a
producao de citocinas (IL1A, IL1B e IL32) e proteinas infla-
matérias (CCND1) envolvidas na origem e progressao do
CCEOCF. Individuos expostos a fatores ambientais relaciona-
dos ao CCEOF apresentam riscos distintos de desenvolver a
doenca, assim como pacientes com caracteristicas clinico-
patoldgicas semelhantes podem evoluir de maneiras difer-
entes. Variantes de nucleotideo Unico (SNVs) em genes de
vias inflamatdérias moduladas pelo EGFR parecem influenciar
essas diferencas. Objetivos: Nosso objetivo foi avaliar o papel
das SNVs nos genes IL1A (rs2856836, G>A), IL1B (rs1143627,
G>A), IL32 (rs4786370, C>T) e CCND1 (rs7177, A>C; rs678653,
C>G) no risco, nas caracteristicas clinico-patolégicas e no
prognoéstico de pacientes com CCEOF. Materiais e Métodos:
Foram analisados 476 pacientes com CCEOF (412 homens, 64
mulheres, média de idade: 58 anos, 413 tabagistas, 381 etilis-
tas) diagnosticados entre janeiro de 2001 e maio de 2006: 100
no Hospital de Clinicas da USP, 66 no Hospital AC Camargo e
310 no Hospital de Clinicas da UNICAMP. Como grupo con-
trole, investigamos 575 individuos sauddveis (511 homens, 64
mulheres, média de idade: 42 anos, 185 tabagistas, 290 etilis-
tas), compostos por doadores de sangue do Hemocentro da
UNICAMP. As informagoes clinicas e tumorais foram obtidas
a partir dos prontudrios e questionarios especificos. As SNVs
foram genotipadas por PCR em tempo real com sondas Tag-
Man (Life Technologies) e reagentes do kit TagMan Universal
PCR Master Mix (Applied Biosystems), seguindo as
recomendagoes do fabricante. As diferencas entre os grupos
foram avaliadas pelos testes de Fisher ou qui-quadrado (x?). A
regressao logistica multipla foi utilizada para estimar razoes
de chance (ORs), ajustadas por idade e tabagismo. A andlise
de sobrevida incluiu apenas pacientes da UNICAMP, uti-
lizando os métodos de Kaplan-Meier e regressao de Cox. Val-
ores de p < 0,05 foram considerados significativos.
Resultados: Os genétipos das SNVs apresentaram frequéncias
similares entre pacientes e controles. Individuos com os dis-
tintos gendtipos estiveram sob risco similares de apresen-
tarem o CCEOF. Entretanto, algumas SNVs foram associadas a
caracteristicas especificas: IL1A rs2856836 (GG ou GA) foi mais
frequente em tabagistas (59,3% vs. 39,0%, p=0,003). IL1A
152856836 (GG) foi mais comum em tumores avancados (T3
ou T4) (96,5% vs. 88,1%, p < 0,001). CCND1 rs678653 (CG ou GG)
foi mais prevalente em pacientes com linfonodos acometidos
(68,7% vs. 53,9%, p=0,003) e IL1B rs1143627 (GG ou GA) foi
mais frequente em tumores HPV-positivos (95,9% vs. 79,1%,
p=0,01). Nenhum dos gendtipos das SNVs influenciou a SLE e
a SG desses pacientes. Conclusao: Nossos resultados sugerem
que SNVs em vias inflamatérias moduladas pelo EGFR podem
influenciar a progressao tumoral, especialmente em subgru-
pos especificos de pacientes. No entanto, andlises do micro-
ambiente tumoral e estudos funcionais sao necessarios para
confirmar os nossos achados.

Palavras-chave: Cancer de Processos

inflamatdérios, Variantes genéticas.

orofaringe,
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ABSTRACT

Introduction/Justification: Glioblastoma multiforme (GBM) is
a highly aggressive type of brain tumor and remains one of
the most challenging cancers to treat. This tumor is charac-
terized by rapid progression and unfavorable prognosis. After
undergoing surgery, radiotherapy (RT), and chemotherapy
(CT) with temozolomide (TMZ), patients generally exhibit low
survival rates. Perillyl alcohol (POH) is a hydroxylated mono-
terpene with antitumor, anti-angiogenic, and pro-apoptotic
properties, inhibiting RAS oncogene-mediated signaling. In
vitro and in vivo studies showed POH’s cytotoxicity to both
TMZ-resistant and sensitive cells, and its effectiveness as a
radiosensitizer in malignant glioma cell lines. In phase I/II tri-
als with oral POH in advanced, refractory cancer patients,
nausea and other gastrointestinal toxicities led to study dis-
continuation. Currently, POH is being studied as an inhaled
anticancer agent, showing no toxicity and promising activity
with increased survival in patients with recurrent gliomas,
however, these studies were not randomized, and to date,
these investigations have been conducted exclusively in
patients with recurrent gliomas. Objectives: This study
presents a protocol from the University of Campinas, devel-
oped by experts across multiple fields, to evaluate the effects
of intranasal POH in GBM patients. Materials and Methods:
Patient’s will be recruited from the Oncology Service at the
General Hospital of the University of Campinas (UNICAMP)
after tumor resection, with a total of 40 participants. Adult
individuals of any gender will be included. Through randomi-
zation, participants will be randomly assigned to two groups:
the control group (RT+CT) and the intervention group (RT+CT
+ POH inhalations). Block randomization of four patients will
ensure balance between groups during recruitment. The ran-
domization sequence was generated at www.randomization.
com. The control group will undergo RT and CT with TMZ: 75
mg/m? of TMZ daily for 6 weeks during RT (2 Gy/day for
5 days a week, totaling 60 Gy), followed by 150 or 200 mg/m?
of TMZ for 5 days per cycle in 28-day cycles for 6 cycles. The

participants in the intervention group will receive the same
treatment plus 0.3% POH inhalations (55 mg in 3 mL of water,
4 times daily, with 6-hour intervals). They will undergo 6
weeks of RT + TMZ + POH, followed by 6 cycles of TMZ + POH
(5 days of TMZ + POH, followed by 23 days of POH only). Cra-
nial MRIs will be analyzed by an expert neuroradiologist using
T2/FLAIR signal intensity with perfusion, without knowledge
of patient group allocation. MRIs are part of routine treat-
ment, performed every 3-4 months in the first year, and
response will be assessed using MacDonald and RANO criteria
for high-grade gliomas. Toxicity assessment of standard
treatment with POH will follow the NCI Common Terminol-
ogy Criteria, version 5.0. Progression-free survival will be
compared between patients receiving only RT and CT and
those also undergoing POH inhalation, with survival curves
calculated using the Kaplan-Meier method. Results: Perspec-
tives: Patients in the intervention group are expected to have
higher survival rates, indicating a benefit of intranasal POH
with standard treatment. Conclusion: Acknowledgement: The
study was supported by Coordenacao de Aperfeicoamento de
Pessoal de Nivel Superior (CAPES).

Keywords: Glioblastoma, Perillyl alcohol, Protocol.
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ANTIPROLIFERATIVE ACTIVITIES IN VITRO
OVER SQUAMOUS CELL CARCINOMAS OF A
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ABSTRACT

Introduction/Justification: Metal-based drugs have been used
in diagnosis and treatment of different types of cancer since
the discovery of cisplatin’s antineoplastic properties in the
1960’s. Second-generation drugs based on the platinum(II)
complex cisplatin, such as carboplatin and oxaliplatin, were
developed and used for cancer treatment worldwide. How-
ever, platinum(Il) drugs typically cause side effects, such as
nephrotoxicity, neurotoxicity and myelosuppression, which
motivates the search for new drug candidates. Since the plati-
num(ll) and palladium(ll) ions have similar characteristics
and form analogous compounds, palladium(ll) complexes
have been also studied as potential anticancer agents.
Recently, a new palladium(II) drug named padeliporfin (Too-
kad®Soluble) has entered the clinic for the treatment of low-
risk prostate cancer, which further motivates the investiga-
tion of palladium(ll) complexes as potential antineoplastic
drugs. Adamantanes are a class of organic compounds that
consist of a single diamond-like carbon cage. The functionali-
zation of adamantane with an amine group lead to amanta-
dine, which has been used in the clinic as an antiviral and
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anti-Parkinson drug and has also been evaluated for its anti-
cancer activity. Objectives: In this study, we report for the first
time the antiproliferative studies of a palladium(II) complex
with amantadine (Pd-atd) over squamous cell carcinomas
Materials and Methods: The Pd-atd complex was prepared
following the literature protocol. Briefly, the complex was pre-
pared by the reaction of Li2PdCl4 with amantadine hydrochlo-
ride in methanol under stirring and at room temperature. The
yellowish solid obtained was collected by filtration, washed
with methanol and dried. Yield 72%. The [PdCI2(C10H17N)2]
composition was confirmed by chemical and spectroscopic
analyses. Squamous cell carcinoma of tongue (SCC-4 and
SCC-25) and of hypopharynx (Fadu), and a non-tumoral cell
line (HaCat, immortalized keratinocyte) were used in this
study. Cells were cultivated following the methodology previ-
ously described in the literature. Cell viability was determined
by dose-response curves obtained from an MTT assay mea-
suring the absorbance after 48h. Results: The Pd-atd complex
inhibited proliferation of SCC-4 cells with an IC50 of 1.87 uM
and it was non-toxic to HaCat cells. Cisplatin, a standard
drug, presented an IC50 of 7.02 uM and it was less selective
toward HaCat cells in the same experimental conditions. Con-
clusion: The promising results of the antiproliferative activi-
ties of the Pd-atd complex over SCC-4 cells warrant for
additional studies about the potential of application of the
complex as an antiproliferative agent for the treatment of
squamous cell carcinomas. Acknowledgements: This study
was supported by grants from the Brazilian Agencies FAPESP
(2022/08320-3 and 2021/10265-8 Cancer Theranostics Innova-
tion Center - CEPID), CNPq (309800/2021-8) and Program PPPD
at the University of Campinas-UNICAMP (ID number 325141).

Keywords: Aminoadamantane, Antiproliferative agent, Palla-
dium(II), Squamous cell carcinoma.
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RESUMO

Introducao/Justificativa: Nos ultimos anos, varios estudos
tém sido dedicados a compreensao dos efeitos da radiacao
ionizante sobre moléculas organicas, especialmente aquelas
com potencial para aplicacdes médicas e farmacoldgicas.
Devido a sua variedade, versatilidade e propriedades, os
materiais poliméricos sao a classe de materiais mais investi-
gada no desenvolvimento de sistemas para aplicacao na

medicina. O polietilenoglicol (PEG) é um polimero quimica-
mente estdvel, regularmente utilizado em cosméticos e como
carga em produtos farmacéuticos, pois o organismo o elimina
sem metabolizd-lo. Além disso, as particulas de PEG escapam
do reconhecimento e captura por células fagociticas apés a
administracao in vivo, permanecendo por um periodo prolon-
gado na circulacao sistémica. Ja o acido polildtico (PLA) é um
poliéster alifdtico biocompativel e biodegradavel, sintetizado
a partir de recursos renovaveis, como amido de milho ou
cana-de-acucar. Devido as sua taxa de degradacao lenta e
baixa toxicidade, o PLA tem sido amplamente utilizado em
sistemas de liberacao de farmacos. A combinacao de PEG e
PLA como copolimero (PLA-PEG) oferece um efeito sinérgico
ao combinar a hidrofilicidade do PEG com a biodegradabili-
dade do PLA. O uso deste copolimero na drea médica tem
ocorrido de diversas formas, sendo de interesse principal
estudar sua associac@o com nanoparticulas de ouro (AuNPs) e
a aplicacao desses nanossistemas tanto para exames de
imagem quanto para terapia. A utilizacao do copolimero PLA-
PEG para a funcionaliza¢ao superficial das AuNPs pode otimi-
zar ainda mais o desempenho deste nanossistema, melhor-
ando a estabilidade e permitindo um encapsulamento e
liberacao mais eficiente dos farmacos de interesse. A alta
energia emitida por fontes radioativas causa a formacao de
radicais livres que podem se recombinar, levando a um rear-
ranjo das cadeias poliméricas. Esse processo pode resultar em
reticulacao ou degradacao do material irradiado. Objetivos: O
objetivo deste estudo é avaliar os efeitos da ativagao neu-
tronica do complexo formado por AuNPs-SH-PEG-PLA,
observando se ocorre radidlise desses polimeros ou alguma
degradacao nesse sistema. Este estudo também nos fornecera
informacoes sobre a dose minima necessaria para a ativacao
desse complexo, o que é de extrema importancia nao apenas
para os pacientes, mas também para a protecao radiolégica
de todos os profissionais envolvidos no processo. Materiais e
Meétodos: A obtencao do nanossistema AuNPs-SH-PEG-PLA foi
baseada na metodologia de Reena et al. (2017). O nanosistema
foi irradiado no canal J9 com um fluxo de néutrons de 10% n.
cm2.57! no reator Argonauta, com um tempo de irradiagdo de
2h para cada amostra. Foram obtidas 2 amostras, cada uma
contendo uma aliquota de 3 ml do nanosistema. As amostras
foram divididas de acordo com a dose aplicada, sendo que a
primeira amostra nao recebeu nenhum tipo de irradiacao e as
outras receberam 2,10 Gy. Resultados: Em func¢ao do estagio
inicial da pesquisa, os resultados e suas respectivas analises
estdo em andamento, conforme o planejado. Conclusao:
Mesmo com os estudos ainda em andamento, o revestimento
de AuNPs com PEG-PLA desenvolvido neste estudo tem
potencial para ser uma ferramenta util para a obtencao de
nanomateriais funcionalizados adequados para posterior
ligacao a fdrmacos com atividade antitumoral ou para uso
como agentes de contraste em diagndstico.

Palavras-chave: Acido polilatico, Argonauta, Nanoparticulas
de ouro, Polietilenoglicol, Polimeros.
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ABSTRACT

Introduction/Justification: Tumor growth has been widely
studied through various methodologies. In mathematical
oncology, researchers use ordinary differential equations
(ODEs) to analyze tumor dynamics. These models present
meaningful parameters to link mathematical theory with
experimental data. For in vitro cocultures, parameters quanti-
fying cellular competition clarify interactions between tumor
and normal cells. Objectives: This research investigates the
interaction between cancer and normal cells during competi-
tion, focusing on the in vitro growth of SK-MEL-147 (meta-
static melanoma) and HaCaT (immortalized epithelial cells)
cell lines. Using an ODE model with cell numbers as depen-
dent variables, we quantify interspecific competition through
the parameters «_{12} (impact of SK-MEL-147 on HaCaT) and
a_{21} (impact of HaCaT on SK-MEL-147). Materials and Meth-
ods: The in vitro cell growth experiments from Morais \textit
{et al}, (2017), https://doi.org/10.1038/s41598-017-07553-6,
allowed us to estimate parameters for Gatenby’s 1996 ODE
model. We used a nonlinear mixed effects model from NLME-
Modeling  (https://doi.org/10.48550/arXiv.2011.06879)  to
account for observation errors and biological variability.
Results: The curve fitting matched the experimental data for
both cell types. Parameter estimates showed that SK-MEL-147
cells experienced stronger inhibition from HaCaT cells than
the reverse, suggesting normal cells hinder cancer cell growth
upon contact. Conclusion: Nonlinear mixed effects modeling
successfully fit Gatenby’s mathematical model to the experi-
mental data, providing competition parameters that clarified
interspecific interactions in tumor dynamics. Such models can
predict cell growth behavior, supporting experimental design
and reducing the need for preliminary \textit{in vitro} tests.

Keywords: HaCaT Cell Lineage, SK-MEL-147 Cell Lineage, Skin
cancer.
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RESUMO

Introducao/Justificativa: As proteinas chaperonas, como a
ERp29, sdo essenciais para o enovelamento e para a secrecao
de proteinas do reticulo endoplasmatico para o complexo de
Golgi. Alteragoes nesse processo podem comprometer a fun-
cionalidade proteica e influenciar o comportamento celular,
incluindo a progressao tumoral. O silenciamento do gene
ERP29 foi associado ao aumento da progressao de células
tumorais da faringe, sugerindo que a ERp29 pode atuar na
inibicao de fendtipos tumorais agressivos. No entanto, os
mecanismos envolvidos nessa regulacao ainda nao estao
esclarecidos. A via PI3K/AKT desempenha um papel impor-
tante na progressao tumoral, regulando processos como
sobrevivéncia celular e resposta inflamatéria no microam-
biente tumoral. No entanto, a relagcao entre ERP29 e a modu-
lagao dessa via ainda nao foi elucidada. Objetivos: O objetivo
deste trabalho foi avaliar os padroes de expressao de genes da
via PI3K/AKT na linhagem de células tumorais de faringe
FaDu, com supressao do gene ERP29, em trés condigoes exper-
imentais: FaDu, FaDu tratada com cisplatina (CDDP) (FaDu-
CDDP) e FaDu resistente a CDDP (FaDu-R). Materiais e
Métodos: A linhagem celular FaDu (HTB-43, ATCC) é sensivel
a CDDP e foi cultivada seguindo protocolo padrao. A resistén-
cia celular foi induzida com 0,5 uM de CDDP, conforme proto-
colo previamente estabelecido. O gene ERP29 foi silenciado
utilizando RNA de interferéncia (s21576, Invitrogen). Para
identificar genes da via PI3K/AKT modulados pelo ERP29, o
cDNA de cada amostra foi amplificado utilizando a placa Tag-
Man Array Human Molecular Mechanisms of Cancer
(4418806, Applied Biosystems). Os resultados foram validados
por gPCR. O teste t foi utilizado para comparacao entre os gru-
pos e os resultados foram expressos como fold change (FC). O
valor de p < 0,05 foi considerado significativo. Resultados: A
expressao do gene SRC foi maior nas células FaDu-CDDP em
comparacao com FaDu (FC: 3,4, p=0,02) e FaDu-R (FC: 4,6, p <
0,001). No entanto, apds o silenciamento de ERP29, os niveis
de SRC tornaram-se semelhantes entre as linhagens celu-
lares. O gene AKT1 apresentou maior expressao nas células
FaDu (FC: 4,2, p =0,03) e FaDu-CDDP (FC: 3,9, p=0,04) em com-
paracao com FaDu-R. No entanto, nas células com ERP29
silenciado, a expressao de AKT1 foi maior em FaDu do que
em FaDu-CDDP (FC: 1,7, p=0,04). Nao foram observadas
diferencas significativas na expressao de ITGAV entre as lin-
hagens celulares. Entretanto, apds o silenciamento do ERP29,
ITGAV apresentou maior expressao em FaDu (FC: 3,3, p=0,02)
e FaDu-R (FC: 2,3, p=0,01) em comparagao com FaDu-CDDP. A
expressao de JUN foi maior em FaDu-CDDP em relacao a
FaDu-R (FC: 2,6, p =0,04). Entretanto, ap6s o silenciamento do
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ERP29, a expressao de JUN foi maior em FaDu em comparagcao
com as outras linhagens celulares (FC: 4,5, p= 0,03 e FC: 3,0, p=
0,03). A expressao de MDM2 foi menor em FaDu do que nas
demais linhagens celulares (FC: 0,3, p= 0,002 e FC: 0,2,
p=0,01). No entanto, nas células com ERP29 silenciado, a
expressao de MDM2 foi maior em FaDu do que em FaDu-
CDDP (FC: 2,0, p=0,02). Conclusao: Nossos resultados
sugerem que o gene ERP29 modula a expressao de genes-
chave da via PI3K/AKT, influenciando potencialmente o com-
portamento das células tumorais no carcinoma de faringe.
Estudos adicionais, incluindo experimentos com diferentes
linhagens celulares e modelos in vivo, sdo necessarios para
confirmar esses achados.

Palavras-chave: Cancer de cabeca e pescoco, ERP29, PI3K/AKT.
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ABSTRACT

Introduction/Justification: Laryngeal squamous cell carci-
noma (LSCC) is a common malignancy in the upper aerodiges-
tive tract, strongly associated with smoking and alcohol
consumption. It is already well known that tumors develop-
ment and progression depend on immune evasion. PD-1/PD-
L1 pathway is a primary mechanisms of immune evasion.
The PDCD1 gene encodes PD-1 and is a polymorphic gene.
Objectives: His study aims to evaluate the influences of the
PD1.1 (c. -606G>A), PD1 (c.627+252C>T), PD1.5 (c.804C>T) and
PD1.9 (c.644C>T) single variants (SNVs) in PDCD1 gene influ-
ence the risk, clinicopathological aspects and survival of LSCC
patients. Materials and Methods: This is a retrospective
observational study including 284 patients with LSCC and 296
healthy controls (blood donors) seen at the General Hospital
of University of Campinas. Clinical and pathological data
were collected from the medical records by the main
researcher. Genotypes of PDCD1 variants were identified
using real-time PCR with TagMan® probes. Statistical analy-
ses included chi-square tests and logistic regression for LSCC
risk assessment. Bonferroni analysis was used in comparison
of multiple variables. Kaplan-Meier curves, log-rank test and
univariate and multiple Cox regression were used to evaluate
the impact of clinicopathological aspects and genotypes of
SNVs on overall survival (OS) and event-free survival (EFS).
Results: Similar frequencies of isolated and combined SNV

genotypes were seen patients and controls. The frequencies
of combined genotypes of SNVs, GA or AA+CT or TT of
PD1.1+PD1.5 and CT or TT+CT or TT of PD1.5 and PD1.9,
were more common in patients with glottic tumor than in
patients with tumors in other locations. The CC genotype of
PD1 SNV and the CC+ CC combined genotype of PD1.5+PD1
SNVs were more common in patients with tumors at stage III
or IV than in patients with tumors at stage I or II. In multivari-
ate Cox analysis, patients with BMI< 24.9 kg/m?, ECOG > 1,
tumors at stage III/IV, and not submitted to surgical tumor
resection had 1.81 (95%CI: 1,25-2,62%), 1.60 (95%CI: 1,14-2,24),
1.93 (1,24-3,00), and 1.80 (1,20-2,71) more chances of evolving
to death than the remaining patients. In addition, patients
with TT genotype of PD1.5 SNV and TT + CC combined geno-
type of PD1.5 and PD1 SNVs had a 1.59 (95% CI: 1.06-2.41) and
a 2.97 (95% CI:1.43-6.18) more chances of evolving to death
than others. Conclusion: Our data indicates: 1) The analyzed
SNVs in the PDCD1 gene do not influence LSCC risk, 2) PD1,
PD1.5, and PD1.9 affect LSCC location, 3) PD1 and PD1.5 influ-
ence LSCC aggressiveness, 4) BMI, ECOG, tumor stage, lack of
surgical tumor resection, PD1 and PD1.5 SNVs are indepen-
dent prognostic factors for OS of LSCC patients. These find-
ings reinforce the importance of studying inherited
biomarkers in oncology, which may contribute to risk stratifi-
cation and personalized therapeutic approaches. Acknowl-
edgements: The study was supported by Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior (CAPES),
Fundacao de Apoio ao Ensino e a Pesquisa do Estado de Sao
Paulo (FAPESP #2019/09168-8; #2023/09738-4, and Cancer
Theranostics Innovation Center, CancerThera, CEPID FAPESP
#2021/10265-8).
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ABSTRACT

Introduction/Justification: Head and neck squamous cell car-
cinoma (HNSCC) is one of the most prevalent malignant
tumor globally, and over 60% of patients present
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locoregionally advanced tumors. Platinum-based chemora-
diotherapy is a widely adopted treatment for patients with
unresectable locoregionally advanced HNSCC, those ineligible
for surgery and those refusing surgery due to potential
sequelae. While this approach has yielded favorable results in
developed countries, its effectiveness in real-world settings
in developing countries remains underexplored. Investigating
treatment outcomes in this context is essential for optimizing
oncologic care. Objectives: To assess the toxicity profile,
tumor response, event-free survival (EFS), and overall survival
(OS) in patients with locoregionally advanced HNSCC treated
with definitive platinum-based chemoradiotherapy. Materials
and Methods: This retrospective study included 233 patients
treated at the Oncology Service of the General Hospital of Uni-
versity of Campinas (UNICAMP). Inclusion criteria encom-
passed patients aged 18 or older, with an Eastern Cooperative
Oncology Group (ECOG) of 2 or lower, who underwent radio-
therapy (RT) combined with either weekly or every-three-
weeks administration of cisplatin (CDDP) or carboplatin
(Carbo) as definitive treatment. Grade 3 or 4 adverse events
were documented according to the National Cancer Institute,
Common Terminology Criteria for Adverse Events (NCI
CTCAE v5.0) standards. Response Evaluation Criteria in Solid
Tumors (RECIST) criteria. Survival outcomes were estimated
with the Kaplan-Meier method, and statistical comparisons
were performed using the log-rank test and Cox proportional
hazards regression for univariate and multivariate analyses.
Results: The median age of patients enrolled in study was
60 years. Most enrolled subjects were males, active or former
smokers and drinkers, had good performance status and
comorbidities, and presented moderately differentiated and
advanced tumors. Tumors were equally distributed in oral
cavity, pharynx and larynx. Half of the patients developed
grade 3 or 4 toxicities, with nausea/vomiting and nephrotoxi-
city being more frequently observed in the RT + CDDP group,
while anemia and neutropenia were predominant in the
RT + Carbo group. A total of 75% of patients achieved either
complete or partial tumor response, with no significant
impact from the treatment regimen. The two-year EFS and OS
rates were 43.3% and 66.0%, respectively. Poor prognosis was
associated with active smoking, ECOG performance status >
2, stage IV disease, and treatment with RT + Carbo. Patients
with these characteristics had an approximately twofold
higher risk of presenting relapse and disease progression
leading to death. Conclusion: This study highlights RT and
CDDP as the most effective definitive treatment for patients
with locoregionally advanced HNSCC from a Brazilian public
hospital. Nevertheless, further prospective and randomized
phase III study conducted with those patients is essential to
define the optimal treatment strategy for these patients
Acknowledgements: The study was supported by Coor-
denacao de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES).
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ABSTRACT

Introduction/Justification: Breast cancer is a significant public
health concern, ranking as the second most common tumor
type among women. According to the World Health Organiza-
tion (WHO), more than 14 million people develop breast can-
cer annually, with this number projected to rise to over
21 million by 2030. Studies have shown that biologically active
peptides derived from laminin-111 can regulate gene expres-
sion in breast cancer-derived cells, among which the YIGSR
peptide is of particular interest. Peptides designed to inhibit
intracellular signaling pathways fall within the realm of
molecular targeted therapies, which commonly focus on
receptors overexpressed in tumors. Objectives: This study
aimed to evaluate the biological behavior of the HYIGSR pep-
tide, a laminin-111 derivative, radiolabeled with technetium-
99m ([99mTc]Tc(CO)3), in a biodistribution assay using both
control and breast cancer model mice. Materials and Meth-
ods: The HYIGSR peptide was radiolabeled using the tricar-
bonyl method, which enabled labeling at the histidine residue
with the organometallic aqua-ion [99mTc(H20)3(CO)3]+,
abbreviated as [99mTc]Tc(CO)3. The reaction was carried out
by reducing [99mTc|TcO4- under 1 atm of CO for 30 min at 70°
C, followed by incubation with approximately 148 MBq of
[99mTc]Tc(CO)3 for 30 min at 85°C. The radiochemical purity
of [99mTc]|Tc(CO)3-HYIGSR was assessed using TLC-SG strips
with 0.9% NacCl as the eluent. A breast cancer animal model
was established by inoculating female Balb/c nude mice with
1 x 107 MDA-MB-231 breast cancer cells. After 30 days, in vivo
(molecular imaging) and ex vivo biodistribution studies were
performed. The radiolabeled peptide was intravenously
administered to both healthy and tumor-bearing female Balb/
¢ nude mice, and ex vivo biodistribution analysis was con-
ducted at 1 and 3 h post-injection. Molecular imaging of
healthy mice was acquired via planar scintigraphy using a
single-hole collimator on a Discovery VH clinical gamma
camera, with an acquisition time of 5 min and a geometric
magnification of 9 x . All animal experiments adhered to local
ethical guidelines for animal research (Protocol number:
CEUA — HIAE 6015-24). Results: The radiolabeling process
using [99mTc|Tc(CO)3 was successfully standardized, yielding
[99mTc]Tc(CO)3-HYIGSR with a radiochemical purity of 95.53
+ 1.19% (n=5). Ex vivo biodistribution analysis in female
Balb/c nude mice (n=4) demonstrated rapid blood clearance
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over time, with increased uptake in the kidneys. Minimal
accumulation of the radiolabeled peptide was observed in the
heart, spleen, lungs, and muscle, with the percentage of the
injected dose per gram (%ID/g) remaining below 5%. However,
high uptake was observed in the liver, stomach, intestine,
and thyroid. In tumor-bearing mice, tumor uptake was mea-
sured at 0.58 + 0.25 %ID/g, with a tumor-to-muscle ratio of
1.54 + 0.14. Preliminary molecular imaging in the healthy
group confirmed in vivo biodistribution findings consistent
with ex vivo data. Conclusion: These findings suggest that
while the [99mTc]Tc(CO)3-HYIGSR complex demonstrated
efficient radiolabeling, further modifications may be neces-
sary to enhance its tumor-targeting capabilities and improve
its overall diagnostic potential.

Keywords: Biodistribution, Breast, Laminin-111, Radiolabeled,
Technetium-99m.
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ABSTRACT

Introduction/Justification: Head and neck squamous cell car-
cinoma (HNSCC) is an aggressive malignancy, often diag-
nosed at advanced stages. The 18-fluorodeoxyglucose
positron emission tomography/computed tomography (18F-
FDG PET/CT) reflects glycolytic activity in tissues and has
been widely used for staging and monitoring HNSCC. How-
ever, its specificity is limited by false positives in inflamma-
tory processes. PET/CT with prostate-specific membrane
antigen (PSMA) has been investigated as an alternative to
18F-FDG due to its expression in tumor neovasculature, but
its role in HNSCC remains unclear. Objectives: To evaluate
the uptake patterns of 18F-PSMA-1007 PET/CT in HNSCC, in
comparison with 18F-FDG PET/CT, aiming to explore its
potential in tumor characterization, staging, and monitoring.
Materials and Methods: Patients with advanced locoregional
HNSCC, either at initial diagnosis or with tumor relapses,
were enrolled in the study. Individuals who had undergone
surgical tumor resection or received chemotherapy and/or
radiotherapy within the last six months were excluded. All
enrolled patients underwent 18F-FDG PET/CT and 18F-PSMA-
1007 PET/CT imaging, with a 24-hour interval between the
exams. The images were analyzed independently by two
nuclear medicine physicians and one radiologist. Statistical
comparisons between groups were performed using the
t-test, with significance set at P < 0.05. Results: Fourteen

patients (nine at initial diagnosis, five with recurrent disease)
were analyzed using both PET/CT imaging modalities. The
median age was 61 years (range: 49-81), with eleven males
and three females. Most patients were current or former
smokers and alcohol consumers, had good performance sta-
tus (ECOG 0), and presented with stage IV tumors. The pri-
mary tumors were located in the oropharynx, larynx, and oral
cavity, with one sinonasal tumor. Recurrences, were observed
in locoregional lymph nodes, lungs, and bones. HNSCC
lesions were typically characterized by FDG uptake, although
most lesions also exhibited varying degrees of PSMA uptake.
In primary tumors and nodal disease, the mean + SD and
median (range) SUV values obtained with FDG PET/CT at
1 hour were 25.6 + 16.4 and 21.0 (10.7-59.8), and 11.7 £+ 7.7
and 8.6 (2.7-26.4), respectively. For PSMA PET/CT, the mean +
SD and median (range) SUV values at 1 hour in primary
tumors and nodal disease were 4.5 + 1.3 and 4.3 (2.9-6.3), and
4.9 + 2.6 and 3.9 (2.8-10.2), respectively. FDG uptake values
were higher than PSMA uptake values in primary tumors (P <
0.001) and lymph nodes (P =0.01). Conclusion: HNSCC lesions
were more effectively detected by FDG PET/CT, highlighting
its superior sensitivity for assessing tumor activity. However,
PSMA uptake in most tumors suggests the coexistence of gly-
colytic activity and neoangiogenesis, reinforcing the value of
integrating FDG and PSMA PET for tumor characterization,
staging, and monitoring. The pronounced PSMA expression
in certain cases supports the feasibility of theranostic PSMA-
targeted therapies or anti-angiogenic treatments. Further
research is needed to elucidate the relationship between
PSMA expression, tumor angiogenesis, and HNSCC biology.
Acknowledgements: The study was supported by Coor-
denacao de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES) and Fundacao de Apoio ao Ensino e a Pesquisa do
Estado de Sao Paulo (Cancer Theranostics Innovation Center,
CancerThera, FAPESP #2021/10265-8).
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ABSTRACT

Introduction/Justification: Cervical cancer remains one of the
leading causes of cancer-related mortality in women world-
wide, with EGFR overexpression contributing to uncontrolled
proliferation, resistance to apoptosis, and tumor progression.
Despite advances in radiotherapy and chemotherapy, many
patients develop resistance, highlighting the urgent need for
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targeted therapies that can disrupt these oncogenic path-
ways. Peptide-based drugs represent a promising avenue for
precision oncology, offering high specificity, low toxicity, and
potential to inhibit key molecular drivers of cancer. This
study investigates the YHWYGYTPQNVT peptide, designed to
interact with EGFR, and evaluates its effect on proliferation
and migration of HeLa cells, a widely used model of cervical
cancer. Objectives: This research aims to determine whether
the YHWYGYTPQNVT peptide can effectively suppress EGFR-
mediated growth signaling in Hela cells, by analyzing cell
proliferation, metabolic activity, and migration, aiming at
establishing its potential as a therapeutic alternative to tradi-
tional cancer treatments. Materials and Methods: The YHWY-
GYTPQNVT peptide was synthesized using solid-phase
peptide synthesis, purified via HPLC, and confirmed by mass
spectrometry. HeLa cells were cultured in DMEM + 10% fetal
bovine serum and incubated at 37°C with 5% CO,. To establish
a baseline proliferation rate, HeLa cells were plated at 5 x 104
cells in 6-well plates, and the growth curve was performed in
sextuplicate over a 5-days period, with cell counts conducted
on days 1, 3 and 5. For the experimental group, cells were
treated with YHWYGYTPQNVT (80 umol/mL). Statistical anal-
ysis was conducted using GraphPad Prism, with significance
set at p < 0.05. Results: The YHWYGYTPQNVT peptide was
synthesized efficiently with yield of approximately 45%. Chro-
matographic analyzes obtained by HPLC and mass spectrom-
etry confirmed that the entire synthesis, cleavage, and
purification process of peptides were performed efficiently.
Control group displayed an aggressive proliferation rate with
an exponential growth, reaching ~96.8 x 10* cells, consistent
with the known oncogenic potential of HeLa cells. In contrast,
the peptide-treated group showed a significant reduction in
proliferation, with final cell counts averaging 61.5 x 10* cells -
corresponding to a 25.5% decrease compared to untreated
cells. Conclusion: Our findings highlight YHWYGYTPQNVT as
a promising EGFR-targeting agent capable of reducing cervical
cancer cell proliferation. By directly interfering with EGFR-
driven oncogenic pathways, this approach could lay the
groundwork for a new class of peptide-based therapeutics in
oncology. Further in vivo validation and molecular pathway
analysis are necessary to determine its potential clinical
application in patients with EGFR-overexpressing cervical
tumors.

Keywords: Anti-EGFr-peptide, Cell proliferation, Cervical
cancer, HeLa cells.
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ABSTRACT

Introduction/Justification: PET/CT has emerged in the last two
decades as a dominant imaging modality used for staging,
monitoring response and surveillance of melanoma using
18F-FDG as radiotracer. Recent publications have demon-
strated the possibility of use of 18F-PSMA PET/CT as an addi-
tional resource to the evaluation of melanoma, due to the
expression of Prostate-Specific Membrane Antigen protein
(PSMA) in these cancer cells and because anti-PSMA antibod-
ies react with malignant melanoma neo vasculature. Objec-
tives: Would 18F-PSMA PET/CT have the potential role of a
novel diagnostic imaging technique in melanoma cases?
Materials and Methods: Eleven participants with diagnoses of
metastatic melanoma underwent 18F-FDG PET/CT and 18F-
PSMA PET/CT (24-hours interval), and the lesions uptakes
were evaluated with both radiotracers. The results were
grouped in three categories: A - greater expression of 18F-
PSMA compared to 18F-FDG; B — equivalent uptake between
the radiotracers; and C - greater expression of 18F-FDG com-
pared to 18F-PSMA. Results: 18,1% of participants were in cat-
egory A, 54,5% in category B and 27,2% in category C. The
lesions with greater 18F-PSMA uptake compared to 18F-FDG
were mainly in the brain, lungs, adrenals, and scattered
throughout the chest. Furthermore, one subjects presented
only 18F-PSMA uptake in brain metastasis, showing the
importance of this method to the clinical follow-up of these
patients. Our findings align with the Chang et al.’s, who dem-
onstrated in vitro expression of PSMA in the neovasculature
of melanoma lesion and with Snow et al.’s who observed
PSMA positivity in endothelial cells of capillaries within stage
III/IV melanoma metastases. Conclusion: Therefore, apart
from the use of 18F-PSMA PET/CT in staging prostate cancer
patients, this method shows a great potential in the evaluat-
ing of metastatic melanoma, still needing further and longer
studies to confirm these advantages.

Keywords: 18F-FDG PET/CT, 18F-PSMA PET/CT, Melanoma.
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ABSTRACT

Introduction/Justification: Cancer remains one of the leading
causes of death worldwide. Among the various tumor sites,
the central nervous system is particularly significant, with gli-
omas accounting for the majority of primary brain tumors. In
gliomas, alterations in the tyrosine kinase pathway lead to
the overexpression of the Epidermal Growth Factor receptor
(EGFr). Over the past decades, radiolabeled peptides with high
affinity for EGFr have emerged as promising molecular targets
with potential applications in both diagnosis and therapy.
Objectives: This study aimed to evaluate the affinity of the
peptide DEDEYFELV, radiolabeled with iodine-131 (**'1), for
EGFr-overexpressing receptors in adult-type diffuse gliomas
using tumor tissue samples. Materials and Methods: The pep-
tide was synthesized using solid-phase peptide synthesis fol-
lowing the Fmoc/tBu strategy. Upon completion of the
synthesis, the peptide was characterized and purified via
high-performance liquid chromatography (HPLC). DEDEYFELV
(20 nmol) was radiolabeled with [***1]Nal (18.5 MBq) using the
chloramine-T method. The radiochemical yield of [“*']I-
DEDEYFELV was determined via chromatography on What-
man 3MM strips using a 95% MeOH / 5% H,O eluent. Binding
studies of ["*'1]I-DEDEYFELV with neoplastic tissue homoge-
nates were conducted at 1 and 4 h of incubation and quanti-
fied using an automatic gamma counter. Tumor tissue
homogenates were obtained from surgical resections per-
formed by a designated neurosurgeon, following informed
consent. Gliomas were confirmed through pathological analy-
sis, and tumor samples were preserved at -80°C. All human
protocols adhered to local ethical guidelines (Protocol number
CEP — FCMSCSP: CAAE 79336124.7.0000.5479). Statistical anal-
ysis was conducted using ANOVA or Student’s t-test. Results:
The peptide DEDEYFELV was successfully synthesized with a
yield of approximately 92%. Mass spectrometry and HPLC
analyses confirmed efficient synthesis, cleavage, and purifica-
tion, as evidenced by a single peak and a molecular mass cor-
responding to the expected peptide. Radiolabeling was
achieved with a radiochemical yield exceeding 95%. Binding
studies of [**'I]I-DEDEYFELV with neoplastic tissue homoge-
nates showed values of 3.25 + 0.31% for high-grade tumors,
2.62 + 0.34% for low-grade tumors, and 1.61 + 0.25% for
tumors of unknown grade at 1 h of incubation (n=5). At4 h,
the binding values increased to 6.45 + 0.66% for high-grade
tumors, 10.27 + 1.58% for low-grade tumors, and 7.74 + 1.21%
for tumors of unknown grade (n=>5). Conclusion: These find-
ings demonstrate that the radiolabeled peptide [**'I|I-DEDEY-
FELV exhibits specific binding to EGFr-overexpressing tumor
tissues, with an increasing affinity over time. The higher
binding observed at 4 h suggests favorable interaction
dynamics, particularly in low-grade gliomas. These results
highlight the potential of [**'[]I-DEDEYFELV as a theranostic
agent for EGFr-targeted imaging and therapy, warranting fur-
ther investigations into its in vivo stability and clinical
applicability.

Keywords: EFFr-targeting peptide, Glioma, Tumor tissue, [**]]

I-labeled peptide.
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RESUMDO

Introducao/Justificativa: A cisplatina (CDDP) é um dos princi-
pais agentes quimioterdpicos utilizados no tratamento do
carcinoma de células escamosas de cavidade oral (CCECO).
No entanto, a resisténcia ao tratamento representa um desa-
fio clinico, reduzindo a eficdcia terapéutica e impactando neg-
ativamente o prognéstico dos pacientes. A quimiorresisténcia
a CDDP envolve mecanismos moleculares complexos,
incluindo alteracoes na expressao de genes relacionados ao
reparo do DNA e ao metabolismo do farmaco. Nesse contexto,
genes como AKR1C1, CCND1, CCND3, ERCC1 e SLC31A1 tém
sido implicados em processos biolégicos associados a
resisténcia, como detoxificacao de drogas, regulacao do ciclo
celular e transporte de ions. Objetivos: O objetivo deste estudo
foi avaliar a expressao desses genes em células do CCECO
sensiveis e resistentes a CDDP, buscando identificar poten-
ciais biomarcadores de resisténcia e novas abordagens para
otimizar a terapia em pacientes com o CCECO. Materiais e
Métodos: A linhagem celular SCC-25 (cancer de lingua, CRL-
1628, ATCC) sensivel a CDDP foi cultivada seguindo protocolo
padrao. A resisténcia celular foi induzida com 10,64 M de
CDDP, conforme protocolo previamente estabelecido. Os
modelos experimentais utilizados foram: SCC-25 e SCC-25
resistente a CDDP (SCC-25-R). O cDNA de cada amostra foi
amplificado por gPCR para avaliar a expressao dos genes
AKR1C1, CCND1, CCND3, ERCC1 e SLC31A1 utilizando inicia-
dores especificos e reagentes do kit com o corante SYBR green
no equipamento QuantStudio 3, seguindo as recomendagoes
do fabricante. O gene GAPDH foi utilizado como controle
enddgeno. A comparacao entre os grupos foi realizada por
meio do teste t e os resultados foram expressos como fold
change (FC). Valores de p < 0,05 foram considerados significa-
tivos. Resultados: A expressao dos genes AKR1C1 (FC: 74,19,
p=0,001), CCND1 (FC: 1,91, p=0,003), CCND3 (FC: 1016,29,
p=0,009) e ERCC1 (FC: 14,90, p=0,004) foi maior nas células
SCC-25-R em comparacao com as células sensiveis a CDDP.
Em contraste, o gene SLC31A1 apresentou uma expressao
reduzida na linhagem SCC-25-R (FC: 0,56, p =0,005) em relacao
as células sensiveis ao tratamento. Conclusao: Nossos
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resultados indicam que a resisténcia a CDDP na linhagem
SCC-25 pode estar associada ao aumento da expressao dos
genes AKR1C1, CCND1, CCND3 e ERCC1, bem como a reducao
da expressao do gene SLC31A1, o que sugere que esses genes
desempenham um papel na quimiorresisténcia. Esses acha-
dos reforcam o potencial desses genes como biomarcadores
para um futuro painel de predicao de resisténcia a cisplatina
no CCECO. No entanto, novos estudos devem ser realizados
em outras linhagens de tumores, assim como em modelos
animais, para validar esses resultados.

Palavras-chave: Biomarcadores, Cancer de cabega e pescogo,
Cisplatin, Quimiorresisténcia.
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ABSTRACT

Introduction/Justification: Positron emission tomography
(PET) is a rapidly expanding clinical modality worldwide due
to the availability of compact medical cyclotrons and auto-
mated chemistry for the production of radiopharmaceuticals.
Despite the availability of various positron-emitting radionu-
clides such as carbon-11 [11C], fluorine-18 [18F], and gallium-
68 [68Ga], 18F has gained more importance and preeminence
in research and diagnostic nuclear medicine due to its appro-
priate half-life of 110 min. Currently, 18F-fluorodeoxyglucose
[18F]FDG is the most used radiopharmaceutical for the detec-
tion of various neurological disorders and cancer diseases.
Since standard 18F-fluorination methods to form carbon-fluo-
rine bonds have some limitations, such as low yield and the
requirement for harsh reaction conditions, inorganic
approaches, including the formation of boron-fluorine-18
bonds, have the potential to give high specific activities at
room temperature, forming a bond that is stable in vivo. The
boron complex is planned to be used in fluorine-18 labeling,
aiming to develop a potential radiopharmaceutical for PET.
Objectives: This work aims to produce a new boron com-
pound with a trivalent and tetradentate chelating agent, rela-
tively stable in air and in solution, but reactive in the

presence of fluoride ions, to form an inert fluorinated species,
aiming for its use in fluor-18 labeling and application in PET
imaging. Materials and Methods: A tetradentate trivalent che-
lator, named  3-((bis-(2-hydroxyethyl)amino)methyl)-2-
hydroxy-5-methylbenzaldehyde (abbreviated as H3L), was
synthesized as previously described and used to prepare a
neutral tetracoordinated boron complex, named [BL], by its
equimolar quantitative reaction with boric acid in acetonitrile
under reflux conditions overnight, as a white solid, which
was filtered, dried, and characterized. By spectroscopic moni-
toring, the formation of a new species was observed in meth-
anol solution from [BL] and NaF, supposedly forming Na[BFL].
The structures of the [BL] molecule and of the [BFL]1- anion
were theoretically calculated by DFT methods. Results: The
H3L free ligand and the boron complex were satisfactorily
characterized by diverse techniques, including mass spec-
trometry, FT-IR, UV-Vis, and NMR spectroscopies (1H, 13C,
and 11B) and single crystal X-ray diffraction. The complex
[BL] was formed upon deprotonation of three hydroxyl groups
in the free ligand, whose oxygens formed the coordination
sphere together with the nitrogen atom. The coordination
compound has a distorted tetrahedral coordination geometry,
which might favor the formation of the bond between the
boron atom and the fluoride ion, which is a strong nucleo-
phile, by weakening the boron-nitrogen bond but keeping the
oxygen donor atoms strongly coordinated to the boron center.
Conclusion: Both, the free ligand and the boron complex have
been successfully synthesized and characterized. The com-
plex forms a new species in the presence of fluoride. X-ray dif-
fraction on a single crystal of [BL] confirms its structure. The
boron center is tetracoordinate with the ligand L3-, which
coordinates trianionically and tetradentate through one
nitrogen and three oxygen donor atoms. The obtained boron
complex exhibited reactivity upon fluoride in solution, result-
ing in the formation of a novel species, confirming its poten-
tial application in [18F]fluoride labeling.

Keywords: Boron, Fluorine-18, Polyvalent chelator,
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ABSTRACT

Introduction/Justification: Liposomes are microscopic vesicles
containing an aqueous core surrounded by a lipid bilayer,
enabling lipophilic and hydrophilic drugs to be encapsulated.
Due to this characteristic, they have been used as transport-
ers of substances to treat or diagnose diseases, including
radiopharmaceuticals. Objectives: This work aims to prepare
liposome from phosphatidylserine, encapsulate 99mTc- MDP
inside it, and compare murine 4T1 breast cell tumor uptake
for 99mTc-MDP and 99mTc-MDP-liposome. Materials and
Methods: Liposome was prepared by adding 90 mg of phos-
phatidylserine in a chloroform/methanol solution at a con-
centration of (9:1). The solvents were evaporated in a
desiccator until the lipids formed a film at the bottom of the
vial. The radiopharmaceutical 99mTc-MDP was obtained
from the reconstitution of a lyophilized kit with a 99mTcO4-
solution, according to radiolabeling instructions. The lipo-
some was reconstituted with saline and 99mTc-MDP was
added; the solution was sonicated for 10 min. The purification
and encapsulation of percentage were done by size exclusion
filtration in an Amicon® 10 kD filter, including two water
washes. Murine 4T1 breast cancer cells were grown in RPMI-
1640 culture medium supplemented with 10% fetal bovine
serum, under 37°C in a humidified atmosphere with 5% CO2
and seed at 5 x 104 cell/well and stood overnight in culture
conditions. 99mTc-MDP and 99mTc-MDP-liposome were
added to wells, in triplicate, and stood in culture conditions
for 15, 30, 60 and 120 min. Culture medium was removed, cells
were washed twice with PBS, the cells were detached from the
wells, and radioactivity was measured in a gamma counter.
The cell internalization percentage was determined by divid-
ing cells counts by a standard sample. Results: The 99mTc-
MDP encapsulation in the liposome reached an average of 68
+ 26% (n = 3), determined by size exclusion filtration. In vitro
tumor cells uptake for 9mTc-MDP fluctuated between 0.2%
during interval time. On the other hand, 99mTc-MDP-lipo-
some tumor cells uptake had 0.7% =+ 0.1% (15 min), 0.8 + 0.2%
(30 min) 0.9 + 0.2% (60 min) and 1.2 + 0,4 (120 min). Conclu-
sion: The experiments demonstrated the feasibility of lipo-
some production and their use for encapsulate 99mTc-MDP
radiopharmaceutical. Loaded 99mTc-MDP-liposome had sig-
nificantly high tumor uptake compared to 99mTc-MDP alone,
demonstrating the effectivity of the phosphatidylserine lipo-
some in delivering radiopharmaceuticals in tumor cells.

Keywords: 99mTec,
Radiopharmaceuticals.
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ABSTRACT

Introduction/Justification: Autoimmune encephalitis (AE) is a
debilitating neurological disorder characterized by inflamma-
tion of brain tissue. Frequently, it is associated with the detec-
tion of highly specific antibodies, as such as NMDA, Yo, GAD,
Hu, among others. Oftentimes, this condition is expressed as
a paraneoplastic syndrome (PNS), for which the neurological
manifestation precedes the tumor diagnosis up to 4 years in
about two-thirds of the patients. Objectives: This work
applied the review of clinical findings and FDG-PET/CT
images analysis to characterize and explore the outcomes of
patients diagnosed with AE, both clinically and by antibodies
test. Materials and Methods: The study includes 37 patients,
aged from 13 to 75 (47.08 + 20,00 years), 65% female, who had
been presented neurological manifestations of encephalitis
and PNS. The group of patients was divided according to the
antibodies detected (NMDA, Yo, Hu, LGI1, GAD, Amphiphysin,
Aquaporin-4), being also studied a group of patients with neg-
ative antibodies and untested. Retrospectively, the clinical
records were analyzed by the neurology staff, being the clini-
cal manifestations and the results of antibodies tests corre-
lated with FDG-PET/CT brain images, analyzed by an expert in
nuclear medicine. Results: Among the groups studied, 24.3%
had suspicion or confirmed neoplasia (most of them breast or
thyroid lesions), being 49% of the patients positive for anti-
bodies related autoimmune encephalitis (AE). In the pretreat-
ment phase, patients with Yo antibodies, manifested epilepsy
and cerebellar ataxia, with FDG-PET/CT revealing hyperme-
tabolism in the basal ganglia, cingulate gyri, thalamus, and
midbrain, with hypometabolism in the cerebellar hemi-
spheres. Hu antibodies has been associated with epilepsy,
sensitive and behavior alterations, being the hypermetabo-
lism in the cingulate gyrus and hypometabolism in the cere-
bellar hemispheres identified in the PET/CT images; on the
other side, GAD antibodies resulted in higher FDG uptake in
the thalamus and midbrain, with hypometabolism in the
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frontal lobes. In this case, the neurological manifestations
include epilepsy, ataxia with aspects of stiff-person syn-
drome, behavior and sensitive alterations. Most of the clinical
manifestations mentioned has also been observed in patients
with NMDA antibodies, who expressed cingulate gyri, precu-
neus, parietal lobes and basal ganglia hypermetabolism, and
cingulate hypermetabolism, with cerebellar hemispheres
hypometabolism, characterizing an anteroposterior gradient
of FDG uptake. LGI1 antibodies resulted in hypermetabolism
in the basal ganglia and temporal mesial lobe, with frontal
hypometabolism. For most of the groups of patients, epilepsy
was a common manifestation, followed by behavior and sen-
sitive alterations. The exception is the aquaporin-4 antibody
for which muscular disorders are the main symptom, also
highlighted in GAD patients. Conclusion: PET/CT FDG is able
to detect metabolic alterations in brain images with a high
sensitivity. Different anti-bodies can show different patterns
of hypermetabolism and hypometabolism. More studies with
higher casuistic are necessary to better identify each pattern.
Moreover, PET/CT FDG with whole body studies is able to
detect neoplasm or suspicious neoplasm lesions.

Keywords: Autoimmune encephalitis, FDG-PET/CT images,
Paraneoplastic syndromes.
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ABSTRACT

Introduction/Justification: Differentiated thyroid carcinoma
(DTC) is the most common endocrine malignancy and
generally has a good prognosis when properly treated.
However, approximately 5-15% of cases become refractory
to radioiodine therapy (rRIT), limiting diagnostic and ther-
apeutic options and significantly impacting patient sur-
vival. Recent studies have demonstrated prostate-specific
membrane antigen (PSMA) uptake in positron emission
tomography/computed tomography (PET/CT) scans of
advanced DTC, suggesting its potential as a diagnostic
imaging target and possibly opening new avenues for
theranostic approaches. Objectives: To compare 18F-PSMA
and 18F-fluorodeoxyglucose (18F-FDG) PET/CT scans of
patients with rRIT DTC. Materials and Methods: This cross-
sectional study included 21 patients with rRIT DTC and
locoregional or distant metastases. All patients underwent
both 18F-FDG PET/CT and 18F-PSMA PET/CT scans. Uptake

intensity was assessed using the maximum standardized
uptake value (SUVmax), and lesion location was categorized
as thyroid bed, cervical, thoracic, and abdominal lymph
nodes, lungs, liver, and bones. The median SUVmax (range)
was calculated for both radiotracers. Results: Both radio-
tracers detected lesions in all patients. The number of
patients with active disease identified by 18F-FDG PET/CT
and 18F-PSMA PET/CT, respectively, in each region was: thy-
roid bed (6 vs. 5), cervical lymph nodes (15 vs. 15), thoracic
lymph nodes (11 vs. 11), abdominal lymph nodes (3 vs. 0),
lungs (16 vs. 15), bones (4 vs. 6), and liver (1 vs. 1). In five
patients, 18F-FDG identified more affected regions than 18F-
PSMA, while in three patients, the opposite was observed.
The median SUVmax was 24.2 (5.6—80.9) for 18F-FDG and
17.3 (4.1-73.3) for 18F-PSMA. In 12 patients (57.14%), the
SUVmax of 18F-PSMA was higher than that of 18F-FDG. Con-
clusion: Both radiotracers demonstrated uptake in at least
some lesions in all rRIT DTC patients. Uptake intensity var-
ied among lesions, with some showing higher 18F-FDG
uptake and others higher 18F-PSMA uptake, suggesting a
potential complementary role for these tracers in this dis-
ease. 18F-PSMA demonstrated a higher SUVmax than 18F-
FDG in more than half of the patients, indicating that, in
selected cases, PSMA-labeled theranostic approaches may
be a viable option.

Keywords: 18F-FDG PET/CT, 18F-PSMA PET/CT, Differentiated
thyroid carcinoma, Radioiodine-refractory.
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ABSTRACT

Introduction/Justification: 18F-FDG PET/CT imaging is widely
used in oncology for staging and monitoring treatment
response in multiple myeloma (MM). Studies have shown
reduced 18F-FDG uptake in the brains of patients with dis-
seminated malignancies, such as malignant lymphoma and
other aggressive cancers. This phenomenon is likely associ-
ated with the Warburg effect and hyperlactatemia. Objec-
tives: This study aimed to evaluate whether the brain-to-liver
ratio (BLR) of 18F-FDG uptake in MM patients serves as a prog-
nostic marker. Materials and Methods: A total of 82 MM
patients diagnosed between March 2011 and May 2019 were
included, with a median follow-up of 25 months (range: 0.1
—113). All patients underwent whole-body 18F-FDG PET/CT at
diagnosis after fasting for at least six hours and with periph-
eral blood glucose levels below 180 mg/dL. A dose of
0.1 mCi/kg of 18F-FDG was intravenously administered 60
minutes before image acquisition. Brain and liver standard-
ized uptake values (SUVmean) were determined using auto-
mated whole-brain segmentation and a spherical volume of
interest (VOI) in the liver. The BLR was calculated by dividing
the brain SUVmean by the liver SUVmean for each patient.
Descriptive and bivariate analyses were performed. Overall
survival (OS) and progression-free survival (PFS) were esti-
mated using the Kaplan-Meier method and compared with
the log-rank test (IBM-SPSS v.24). The follow-up data were
updated in January 2025. Results: The cohort included 55%
male patients, with a median age of 64 years (range: 39-87).
At diagnosis, 67% had ISS stage I1I disease, 16% had an ECOG
performance status > 2, and 88% presented with bone
lesions. Chemotherapy was administered to 94% of patients,
with 27% receiving bortezomib. A complete response (CR),
very good partial response (VGPR), or partial response (PR)
was achieved by 71% of patients. Disease progression
occurred in 47% of cases, and the overall mortality rate was
69%. The 60-month OS and PFS rates were 35% and 10%,
respectively. The BLR was significantly correlated with sex
(R=32%, P= 0.006), overweight status (R=32%, P =0.007), ISS
stage (R=23%, P=0.04), and beta-2 microglobulin levels
(R=42%, P < 0.0001). Patients with a median BLR >2.7 had
significantly better OS (50% vs. 13%, P= 0.006) and PFS (3% vs.
0%, P =0.006). Conclusion: BLR derived from 18F-FDG-PET/CT
at diagnosis appears to be a strong prognostic indicator of
OS and PFS in MM patients, with a cut-off value of 2.7. BLR
also correlates with beta-2 microglobulin, a well-established
serum marker of tumor burden, and ISS stage III disease.
The lower 18F-FDG uptake in more aggressive MM cases
may be associated with neoplastic lactate production. Given
that brain cells can utilize lactate as an alternative energy
source when blood lactate levels rise, this may result in
reduced brain FDG uptake. Consequently, BLR may serve as
a marker of high glycolytic MM burden and provide an esti-
mate of disease severity.

Keywords: 18F-FDG PET/CT, Brain-to-Liver Ratio (BLR), Multi-
ple Myeloma, Prognostic Marker, Tumor Glycolysis.

https://doi.org/10.1016/j.htct.2025.103793

SYNTHESIS, CHARACTERIZATION, AND
RADIOLABELING OF MODIFIED EGFR-
TARGETING PEPTIDES: POTENTIAL
THERANOSTIC AGENTS?

Leonardo Yumoto Carvalheira ?,

Danielle Viera Sobral %, Flavio Lopes Alves ?,
Carolina de Aguiar Ferreira®,

Leonardo Lima Fuscaldi®, Luciana Malavolta

a

2 Faculdade de Ciéncias Médicas da Santa Casa de
Sao Paulo, Sao Paulo, SP, Brazil
® Michigan State University, United States

ABSTRACT

Introduction/Justification: Cancer remains one of the leading
causes of mortality worldwide. Consequently, efforts to over-
come the limitations of conventional therapies have increas-
ingly focused on molecularly targeted treatments, with
particular emphasis on peptides due to their anti-tumorigenic
properties and high affinity for receptors overexpressed in
tumors. Peptides designed to inhibit intracellular signaling
pathways play a key role in molecularly targeted therapies,
often focusing on receptors such as the Epidermal Growth
Factor receptor (EGFr), which is overexpressed in many solid
tumors. As targeting biomolecules, these peptides can also
serve as carriers for radionuclides, enabling both molecular
imaging and targeted radionuclide therapy. Objectives: This
study aimed to develop modified peptides with high affinity
for EGFr, thereby enabling their potential application as thera-
nostic molecules. Materials and Methods: Anti-EGFr peptides
were modified by incorporating two different spacers—hexa-
aminocaproic acid (C6) or dodeca-aminocaproic acid (C12)—
and by adding the chelating agent DOTA. These peptides
were synthesized using the Fmoc/tBu strategy for peptide
synthesis. Cleavage from the resin was performed using a
reagent mixture with a high concentration of trifluoroacetic
acid (reagent K). Subsequently, the peptides underwent char-
acterization and purification through high-performance lig-
uid chromatography (HPLC) and mass spectrometry. A
preliminary radiolabeling assay of DOTA-C6-anti-EGFR was
conducted using cyclotron-produced yttrium-86 (*°Y) in a
NaOAc buffer (pH 5.5). The radiochemical reaction was carried
out at 95°C for 30 min, followed by purification through a Sep-
Pak C18 cartridge to determine the radiolabeling yield.
Results: The peptides DOTA-C6-anti-EGFr and DOTA-C12-
anti-EGFr were successfully synthesized, with yields of 33.8%
and 3.3%. HPLC and mass spectrometry analyses confirmed
the efficiency of the synthesis, cleavage, and purification pro-
cesses, as evidenced by the molecular masses corresponding
to the expected peptides. Preliminary radiolabeling data for
DOTA-C6-anti-EGFr with #Y demonstrated a radiochemical
yield of approximately 96.5%. Conclusion: The modified pepti-
des targeting EGFr were successfully synthesized, character-
ized, and purified. The significantly lower yield obtained for
the C12 spacer suggests that peptides incorporating the C6
spacer are more viable for further development. Moreover,
the high radiochemical yield of DOTA-C6-anti-EGFR high-
lights its potential for future radiochemical and theranostic
applications, warranting further investigation.
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ABSTRACT

Introduction/Justification: Computed Tomography (CT)
images obtained from hybrid nuclear medicine equipment
have shown great potential for PET image segmentation. Pre-
vious studies in patients with Multiple Myeloma (MM) have
demonstrated the feasibility of calculating bone volume (BV)
from CT data in 18F-FDG PET/CT images. This segmentation
technique allows for the extraction of variables such as mean
Standardized Uptake Value (SUVmean), Percentage of Bone
Involvement (PBI), and Intensity of Bone Involvement (IBI)
across the entire skeleton. The aim of this study is to deter-
mine whether BV quantification based on CT Hounsfield units
(HU) is stable across different radiotracers. Objectives: To
compare BV calculations from PET/CT scans using 18F-FDG
and 68Ga-PSMA in patients with MM. Materials and Methods:
This study included 18F-FDG and 68Ga-PSMA PET/CT scans
performed within a 1 to 8-day interval in 15 patients (53%
male, mean age 66.7 + 10.7 years) with biopsy- confirmed
symptomatic MM. The study was approved by the local Ethics
Committee (CAAE 91231918.0.0000.5404). BV was calculated
using the Beth Israel plugin for PET image pre-segmentation,
applying a threshold of HU > 100. The cropped PET images
were converted to binary format using FIJI, followed by the
application of a morphological closing image processing tool
to include areas such as bone marrow within the binary con-
tour. For 18F-FDG PET, the skull was excluded during pre-

segmentation due to overlapping artifacts caused by cerebral
uptake. Descriptive statistics were used to compare FDG and
PSMA BV calculations for each patient, with individual per-
centage deviation assessed relative to the FDG-derived BV.
The correlation between BV values was evaluated using
Spearman’s rank correlation coefficient (rR), with a signifi-
cance level of p < 0.05. Results: The average individual per-
centage deviation in BV between 18F-FDG PET/CT and 68Ga-
PSMA PET/CT was 13 & 3%, with a range of 7% to 20%. A strong
positive correlation was observed between BV values
(p=3 x 107%%), with a very strong Spearman correlation coeffi-
cient (r2 = 0.98). Conclusion: Despite the exclusion of the skull
in BV calculations for 18F-FDG, the results indicate a minimal
decrease in BV compared to whole-skeleton BV derived from
PSMA PET/CT. The very strong correlation between BV values
for the two radiotracers suggests that the segmentation
approach remains consistent across different PET tracers.
Additionally, the proportional exclusion of the skull across
patients supports the reliability of the method for BV
quantification.

Keywords: 18F-FDG, 68Ga-PSMA, Bone Volume

Quantification, Multiple Myeloma, PET/CT imaging.
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ABSTRACT

Introduction/Justification: Patients with colorectal cancer fre-
quently develop cachexia, leading to severe depletion of skel-
etal muscle. Metabolomics, through the analysis of
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metabolite profiles using nuclear magnetic resonance (NMR),
shows promise in identifying biomarkers for diagnosis and
treatment, providing crucial insights into tumours and meta-
bolic changes, allowing for an enhanced understanding of the
mechanisms related to the cancer-cachexia process. Objec-
tives: In the present study, we analysed the most impacted
metabolic pathways affected after a glycaemic clamp in the
serum of patients with rectal cancer diagnosed with sarcope-
nia (S) or not (NS). Materials and Methods: In this preliminary
study, serum samples collected from rectal cancer patients
were prepared through filtration to remove proteins and lip-
ids, followed by the addition of deuterium buffer for magnetic
field calibration. The spectra were obtained using NMR (500
MHz), allowing precise identification and quantification of
metabolites in biological samples. The obtained spectra were
processed by CHENOMX software for phase adjustment, base-
line correction, and spectral alignment, and then analysed for
metabolic pathways using MetaboAnalyst software. Finally,
metabolic profiles were correlated with clinical data from
patients ((S) or (NS)) and the time course of the glycaemic
clamp (initial time (TO) and final time (after 120 minutes,
T1)). Institutional Review Board approval (CAAE:
91217418.2.0000.5404). Results: A total of 7 patients were ana-
lysed, 3 S and 4 NS. All S were female, and NS group had 3
males and 1 female. The median age was 64 (43-66) years for
S and 69 (58-74) years for the NS group. The M-value-TBW
and M-value-FFM median (P25-P75) were 4,2 (3,40-5,55) and
4,4 (3,75-5,25), for the S group, and 7,20 (5,65-8,95) and 6,10
(5,63-6,63) for the NS group, respectively. Sarcopenic patients
— S —, compared to NS patients, at TO, exhibited increased lev-
els of glycerol (indicating mobilisation of body fat), glycine
and threonine (suggesting lean body mass depletion), as well
as methylhistidine (corresponding to skeletal muscle degra-
dation), with maintained levels of alanine and urea. After 120
minutes (T1), S patients showed an increase in serum alanine,
glycine, and urea, still with a high serum concentration of
glycerol, though similar to NS patients, and a reduction in
threonine and methylhistidine levels compared to NS
patients. These metabolite alterations directly impacted met-
abolic pathway vias related to lipoic acid metabolism, gluta-
thione metabolism, tryptophan metabolism, branched-chain
amino acid degradation (leucine, isoleucine, and valine), gly-
colytic and gluconeogenic pathways, and pyruvate and
pyrimidine metabolism in S patients compared to NS
patients. Conclusion: The study reveals that S patients pres-
ent a distinct metabolic profile, impacting metabolic path-
ways, mainly related to cachexia syndrome effects, compared
to NS individuals, thereby enhancing our understanding of
the metabolic disturbances in this condition. Mendes, MCS
and Madeira, BSM are sharing the first authorship. Gomes-
Marcondes, MCC and Carvalheira, JBC were co-advisors in
these studies.

Keywords: Cachexia, Metabolism, Metabolomic analysis, Rec-
tal cancer, Sarcopenia.
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ABSTRACT

Introduction/Justification: [18F]Fluorine is of considerable
importance in radiochemistry for positron emission tomogra-
phy (PET) due to its decay characteristics (18F; beta+ 96.7%,
T1=2. 109:8 min). Numerous methods for introducing 18F
into organic molecules have been developed, with alkylation
being one of the methods. Thus, developing the radiochemis-
try process for the fluorination of dihaloalkyl compounds is a
crucial step for the development of new radiotracers. Objec-
tives: This work aims to prepare the 1-[18F]fluoro-2-iodo-eth-
ane as a prosthetic group for radiolabeling amine or alcohol
functionalized molecules, focusing on developing the radio-
tracers for molecular imaging. Materials and Methods: [18F]
Fluoride was produced by the 180(p,n)18F reaction on [180]
water using cyclotron (GE 16.5 MeV). Radiolabeling method 1:
[18F]Fluoride was trapped in a QMA cartridge and released by
eluting tetraethylammonium bicarbonate (TEAHCO3 (7.5 mg,
2.47 pmol) in methanol into a vial. The methanol solution
was heated at 1000C with a gentle stream of N2 until metha-
nol was evaporated. Acetonitrile (AcN) was added (0.5 mL x 2)
and evaporated to complete drying the system. A solution
containing 9 mg (3.19 umol) of 1,2-diiodoethane in 0.5 mL
AcN was added and heated at 1000C for 10 or 15 min. Radio-
labeling method 2: Water solution containing [18F]fluoride
was added to a vial and dried by azeotropic evaporation with
acetonitrile (0.5 mL x 2) at 100 oC with a gentle stream of N2
over 10 min. An acetonitrile solution containing TEAHCO3
(7.5 mg, 2.47 pmol) or TBAHSO4 (8.3 mg, 2.47 pmol) was added
and evaporated; finally, 9 mg (3.19 umol) of 1,2-diiodoethane
in 0.5 mL of AcN was added and heated at 1000C for 10 min.
At the end of the reactions, vials were allowed to reach room
temperature; a sample was removed and analyzed in TLC-SG
and TLC-RPc18 using ethyl acetate or ethanol as the mobile
phase. [18F]fluoride ion and [18F]fluoride/ammonium quater-
nary ion pair were also analyzed by TLC chromatography.
Stripes were cut in segments of 1 cm and read in a well
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counter. Results: All the chromatographic systems evaluated
presented [18F]fluoride and [18F]fluoride/ammonium quater-
nary retained in the origin of the systems. Samples of the
reaction showed a radioactive product moving to the front of
the TLC-RPc18 using ethanol, and this TLC system was used
to analyze the reaction efficiency. Radiochemical yield was
calculated considering the Rf 0.5-1.0 radioactive counts in the
TLC-RPc18/EtOH. Reaction under condition 1: heating time: 10
min =24.5%, 15 min=10.6%. Reaction under condition 2:
TEAHCO3 - 10 min =47.6%, TBAHSO4 - 10 min =24.8%. Con-
clusion: The results demonstrated the feasibility to produce
1-[18F]fluoro-2-iodo-ethane by both techniques, and heating
time and kind of ammonium salt can influence the reaction
yield. Directly adding [18F]fluoride to the vial, without using a
QMA cartridge, seems to be a good alternative to optimize
multiple reaction parameters in the radiolabeling process.
This route will be used to optimize parameters for the pro-
posed reaction and for other dihaloalkyl molecules.

Keywords: 1-[18F]fluoro-2-iodo-ethane,
quaternary, Radiolabeling, [18]fluor.
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ABSTRACT

Introduction/Justification: Gastric cancer is the fifth most
common cancer and the third leading cause of cancer-related
death worldwide. The diagnosis of gastric tumors involves a
multimodal approach, including upper gastrointestinal
endoscopy with biopsy, computed tomography (CT), and
endoscopic ultrasound. Positron emission tomography com-
bined with computed tomography scanners (PET/CT) is
widely used in cancer diagnosis and staging as it reflects the
tumor’s molecular activity. However, its indication in gastric
cancer is limited, being reserved for specific clinical scenarios.
In this context, evaluating new imaging methods for gastric
tumors becomes crucial. In recent years, PET/CT targeting
PSMA (Prostate-Specific Membrane Antigen) has been
explored beyond prostate cancer. PSMA expression in the
endothelium of newly formed vasculature (neoangiogenesis)

has already been described in other cancer types, such as
colorectal, gastric, and pancreatic; however, its role in gastric
cancer evaluation remains poorly understood. Objectives:
This study aims to investigate 18F-PSMA PET/CT uptake in
different clinical scenarios of patients with gastric cancer and
compare it with 18F-FDG PET/CT uptake (glucose metabo-
lism). Materials and Methods: This study was approved by
the Institutional Review Board (CAAE 76237023.0.0000.5404). It
was conducted in patients diagnosed with gastric adenocarci-
noma treated at the Clinic Hospital of Unicamp (HC-UNI-
CAMP) who underwent both Fludeoxyglucose F-18 (FDG) and
prostate-specific membrane antigen (PSMA) positron emis-
sion tomography/computed tomography (PET/CT) to evaluate
radiotracer uptake in the primary lesion and metastases.
Results: A total of 24 patients with a confirmed diagnosis of
gastric adenocarcinoma through upper gastrointestinal
endoscopy and biopsy underwent 18F-PSMA PET/CT and 18F-
FDG PET/CT. Among them, 5 had metastatic disease, and 19
had localized tumors. Among the 5 metastatic patients, 3
demonstrated PSMA uptake, of whom 2 had undergone che-
motherapy before imaging, while 1 had not received chemo-
therapy prior to imaging. Among the 19 patients with
localized tumors, 5 showed PSMA uptake, all of whom had
not received neoadjuvant therapy. The remaining 14 patients
showed no PSMA uptake, with 2 having undergone neoadju-
vant therapy before the scan. Among these 14 patients with-
out PSMA uptake, 6 also showed no FDG uptake, and only 1
had previously undergone neoadjuvant therapy. Conclusion:
Our results demonstrated that PSMA uptake in gastric cancer
is heterogeneous. It is well known that gastric cancer has
high molecular, histological, and phenotypic heterogeneity,
making its classification and treatment challenging. Accord-
ingly, the findings of this descriptive analysis suggest that
PET-PSMA uptake in gastric cancer may be associated with
tumor biology, as well as the molecular profile of the tumor
and its metastases, supporting the hypothesis that tumor
heterogeneity contributes to the uptake or lack thereof of the
radiotracer. Differential gene expression analysis may pro-
vide valuable insights into tumor heterogeneity and help
identify potential biomarkers for patient stratification and the
development of novel therapeutic approaches.

Keywords: 18F-FDG PET/CT, 18F-PSMA PET/CT, Gastric
Cancer, Tumor Heterogeneity.
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ABSTRACT

Introduction/Justification: Lung cancer remains a leading
cause of mortality worldwide. PET/CT with "®F-FDG is widely
used for detecting, staging, and monitoring lung cancer by
assessing increased glycolytic metabolism in tumor cells.
Prostate-specific membrane antigen (PSMA), although pri-
marily a marker for prostate cancer, is also associated with
tumor neoangiogenesis and has shown uptake in various
malignancies, including lung cancer, suggesting potential
theranostic applications. Objectives: This study aims to com-
pare the uptake of *F-FDG and '®F-PSMA in primary and met-
astatic lung cancer lesions, analyzing differences between
adenocarcinoma and squamous cell carcinoma (SCC) sub-
types. Materials and Methods: Fourteen patients (9 men and 5
women), aged 55-82 years and diagnosed with lung cancer
(10 adenocarcinoma, 4 SCC), underwent PET/CT scans on two
separate days: 60 minutes after intravenous administration
of 0.1 mCi/kg of "F-FDG and 90 minutes after intravenous
administration of 0.1 mCi/kg of ®F-PSMA. Images were
assessed by two nuclear medicine physicians and one radiol-
ogist. The maximum standardized uptake value (SUVmax)
was measured for both tracers in primary tumors, regional
lymph nodes, and distant metastatic lesions. The lesions
were defined in both tracers by an SUVmax uptake above the
background and visual analysis. Results: A total of 288 lesions
were analyzed (247 adenocarcinoma, 41 SCC). In adenocarci-
noma, '®F-PSMA identified 215 lesions, compared to 237
detected by **F-FDG. Nine lesions were exclusive to '*F-PSMA,
while 32 were detected only by °F-FDG. Forty-five lesions
showed higher '8F-PSMA uptake, while 174 exhibited predom-
inant '®F-FDG uptake. The median SUVmax for '®F-FDG was
6.5 (range: 1.8—24.5), compared to 4.0 (range: 0.7—24.8) for *°F-
PSMA. In SCC, 8F-PSMA identified 36 lesions, while '8F-FDG
detected 41. No lesions showed predominant ®F-PSMA
uptake, and SUVmax values were higher for **F-FDG (median:
8.8; range: 1.3-36.6) compared to ®F-PSMA (median: 2.5;
range: 0.9-10.4).We found that SUV values for '*F-PSMA are
statistically different between SCC and adenocarcinoma sub-
types in the lesions that showed uptake of both radiotracers
(Mann-Whitney U test, p-value < 0.0001). Also, a positive cor-
relation was observed for '¥F-FDG and ®F-PSMA SUVs in both
histological subtypes, being strong for SCC (r=0.0,8140, p-
value < 0.0001) and moderate for adenocarcinoma (r =0.4278,
p-value < 0.0001). Conclusion: These findings highlight dis-
tinct uptake patterns between adenocarcinoma and SCC
using '°F-FDG and '®F-PSMA PET/CT. SCC demonstrated
markedly higher ®F-FDG uptake with minimal *F-PSMA
uptake, indicating limited utility of **F-PSMA in this subtype.
In contrast, adenocarcinoma showed higher '*F-FDG uptake
in most lesions, but a subset exhibited significant 18F_pPSMA
uptake, suggesting a potential link between neoangiogenesis
and glycolytic metabolism. These results support a comple-
mentary role for ®F-PSMA in adenocarcinoma evaluation,

particularly in cases with high PSMA expression. Further
studies are needed to determine its clinical impact on person-
alized treatment strategies and theranostic applications.

Keywords: Lung cancer, PET/CT, Tumor Metabolism, '¢F-FDG,
18F-PSMA.
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ABSTRACT

Introduction/Justification: Adipose tissue (AT) glucose uptake,
assessed by Fludeoxyglucose F-18 (FDG) positron emission
tomography/computed tomography (PET/CT), reflects tissue
metabolic activity and may be linked to both glucose metabo-
lism by adipocytes and inflammatory cell activity. Addition-
ally, adipose tissue radiodensity, measured by computed
tomography (CT), has emerged as a promising metabolic bio-
marker. Increased AT radiodensity may indicate inflamma-
tion or the presence of brown adipose tissue (BAT), providing
insights into pathophysiological processes underlying cancer
cachexia. Objectives: The purpose of this study was to evalu-
ate adipose tissue metabolism, assessed by the visceral adi-
pose tissue (VAT) and subcutaneous adipose tissue (SAT)
glucose uptake through '®F-FDG PET/CT analysis and VAT
and SAT radiodensity assessed by CT in cachexia (C) and non-
cachexia (NC) rectal cancer patients. Materials and Methods:
This is a cross-sectional study involving patients diagnosed
with rectal cancer. Cachexia was categorized according to
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Fearon’s criteria, being defined as weight loss greater than 5%,
or weight loss greater than 2% in individuals already showing
depletion according to current bodyweight and height (body-
mass index [BMI] < 20 kg/m?) or low skeletal muscle mass
(defined according to Martin’s criteria). Body composition and
tissue radiodensity was analyzed using computed tomogra-
phy (CT) images processed with the SliceOmatic software
based on the difference in tissue measurements by Houns-
field Units (HU). The segmentation and data collection of PET/
CT images are performed in FJI and the Beth Israel Plugin for
FIJI. In the segmented areas (VAT and SAT), glucose uptake
values (**F-FDG) are collected, represented by the Standard
Uptake Value (SUV) variable. M-value was determined using
euglycemic hyperinsulinemic clamp. Demographics charac-
teristics, disease-related data, and biochemical test results
were collected from medical records. Statistical analyses
were performed using Jamovi® version 2.3. This study proto-
col was approved by the Institutional Review Board (CAAE:
91217418.2.0000.5404). Results: A total of 36 patients were
included in the analysis. Cachexia was diagnosed in 25
patients (69.4%). The median age was 64 years (range: 43-74)
in the C group and 62 years (range: 47-72) in the NC group.
Weight loss greater than 5% occurred in all C patients, and
low muscularity in 36.4% of this group. Cachexia patients had
a higher VAT SUV mean (0.815 =+ 0.184) compared to NC (0.644
+ 0.148), p=0.005. VAT glucose uptake was correlated with
VAT radiodensity (rho=0.678, p < 0.001) and weight loss
(tho =0.434, p=0.015) while it was negatively correlated with
VAT area (tho=-0.412, p=0.021). Additionally, VAT radioden-
sity showed a negative correlation with VAT area (tho=-
0.452, p=0.008), SAT area (rho=-0.465, p=0.006), and BMI
(tho=-0.695, p=0.015). Positive correlations were observed
between VAT radiodensity and SAT radiodensity (rtho =0.633,
p <0.001) and SAT SUV mean (rtho =0.532, p=0.002). No signif-
icant correlation was found between VAT SUV mean and M-
value; however, M-value-TBW correlated with VAT radioden-
sity (tho=0.369, p=0.03). Conclusion: These findings suggest
that VAT metabolism may serve as a potential biomarker in
cachexia and underscore the need to expand investigations
into the metabolic alterations that influence the pathophysi-
ology of cachexia.

Keywords: Adipose tissue radiodensity, Cancer cachexia, Flu-
deoxyglucose F-18 (*F-FDG) PET/CT, Weight loss.
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RESUMO

Introducao/Justificativa: A radioterapia (RT) e a quimioterapia
(QT) sao essenciais no tratamento do cancer de cabeca e
pescoco (CCP), mas seus efeitos adversos comprometem a
qualidade de vida (QdV) dos pacientes. Sintomas como xero-
stomia, mucosite e disfagia afetam a funcionalidade,
enquanto alteracoes na aparéncia e dificuldades na
comunicacdao impactam o bem-estar emocional e social.
Embora esses efeitos sejam reconhecidos, ainda ha uma
necessidade de melhor compreensao dos fatores sociode-
mograficos e clinicos associados a QdV desses pacientes.
Objetivos: Este estudo teve como objetivo avaliar se as carac-
teristicas sociodemograficas, os aspectos clinicos e as carac-
teristicas do tumor influenciam a percepcao da QdV de
pacientes com CCP tratados com RT e QT. Materiais e
Métodos: Foram avaliados 32 pacientes com CCP atendidos
no Hospital de Clinicas da UNICAMP durante o tratamento
com RT e/ou QT exclusiva. As informagoes sociodemograficas
(idade, sexo, cor da pele, grau de instrucao, tabagismo e eti-
lismo), aspectos clinicos (dor, escala de performance ECOG,
marcadores hematolégicos, indice de inflamacdo imune sisté-
mica e de resposta a inflamacao sistémica) e as caracteristicas
do tumor (localizagao, grau de diferenciacao e estdgio TNM)
foram coletadas dos prontudrios dos pacientes e por ques-
tiondario especifico. A QdV dos pacientes foi avaliada pelo
instrumento FACT-H&N que possui 39 questoes distribuidas
nos dominios de bem-estar fisico, social, emocional, funcio-
nal e preocupagoes adicionais especificas para CCP. A andlise
dos dados foi realizada por meio do cdlculo das médias dos
escores de cada dominio e do escore total, sendo que menores
escores indicam pior QdV. A andlise estatistica foi realizada
utilizando o teste t para comparagao entre grupos, o valor de
p < 0,05 foi considerado significativo. Resultados: Observamos
que pacientes negros apresentaram menor bem-estar emo-
cional (19,0 vs. 23,5; p=0,002), enquanto tabagistas apresen-
taram escores mais baixos de bem-estar fisico (20,0 vs. 25,5;
p=0,03) e bem-estar especifico (19,0 vs. 29,0; p=0,02). Dor
moderada ou intensa foi associada a pior bem-estar fisico
(20,5 vs. 26,5; p=0,002), emocional (18,0 vs. 22,0; p=0,01) e
global (101,0 vs. 122,0; p=0,02). Pacientes com status funcio-
nal ECOG > 1 apresentaram piores escores de bem-estar fun-
cional (19,0 vs. 23,0; p=0,001) e total (101,5 vs. 123,5; p=0,04).
A presenca de anemia foi associada a menor bem-estar espe-
cifico (21,5 vs. 30,0; p= 0,002) e total (99,0 vs. 120,5; p= 0,009).
Pacientes com indice de resposta a inflamacao sistémica ele-
vado apresentaram menor bem-estar fisico (20,5 vs. 25,0;
p=0,04), funcional (16,5 vs. 22,0; p=0,01), especifico (21,0 vs.
28,0; p=0,03) e total (99,0 vs. 116,0; p=0,03). Além disso,
pacientes com tumores na faringe relataram pior bem-estar
fisico (20,0 vs. 26,5; p=0,01), enquanto aqueles com tumores
pouco diferenciados apresentaram menor bem-estar
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funcional (10,0 vs. 22,0; p=0,03). Conclusao: Os resultados
deste estudo sugerem que a QdV de pacientes com CCECP tra-
tados na UNICAMP pode ser influenciada por fatores sociode-
mograficos e clinicos. Esses achados destacam perfis de
maior vulnerabilidade e reforcam a necessidade de
estratégias individualizadas para minimizar os impactos do
tratamento na QdV desses pacientes.

Palavras-chave: Aspectos clinicos, Aspectos
sociodemograficos, Cancer de cabeca e pescoco, Qualidade de

vida.
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ABSTRACT

Introduction/Justification: Hepatocellular carcinoma (HCC) is
a prevalent malignancy with rising incidence in Western
countries, often diagnosed at advanced stages. Early detec-
tion and accurate assessment of tumor extent are crucial for
optimal treatment planning. 18F-FDG PET/CT has limited
diagnostic value in HCC. While prostate-specific membrane
antigen (PSMA) is primarily a marker for prostate cancer, its
association with tumor neoangiogenesis and demonstrated
uptake in various malignancies, including HCC, suggests
potential diagnostic applications. Objectives: This study com-
pared 18F-FDG and 18F-PSMA uptake in PET/CT for evaluating
hepatic lesions in HCC. Materials and Methods: Eleven

patients with HCC were included, six with Barcelona Clinic
Liver Cancer (BCLC) staging system stage C (advanced) and
five with BCLC stage B (intermediate), with a median age of
74 years (range: 59—86). All patients underwent 18F-FDG and
18F-PSMA PET/CT scans with a one-day interval between
them. 18F-FDG images were acquired at 60 and 120 minutes
post-injection, while 18F-PSMA images were obtained at 90
and 150 minutes. The maximum standardized uptake value
(SUVmax) was measured for all hepatic lesions, and the
change between early and delayed images (ASUVmax) was
calculated. Spearman’s rank correlation coefficient (o) was
used to assess the correlation between SUVmax values for
the two radiotracers, with statistical significance set at p <
0.05. Results: Nine of the 11 patients had multiple hepatic
lesions. A median of 3 lesions per patient (1-15) was detected
with 18F-FDG, and 2 lesions per patient (1-11) with 18F-
PSMA, totaling 75 lesions. Fifty-six lesions were positive for
both radiotracers, 16 were only for 18F-FDG, and 3 only for
18F-PSMA. In the BCLC-B group (n=5), 11 lesions were
detected with 18F-FDG, 15 with 18F-PSMA, and 32 with both.
The median SUVmax (early images) was 6.3 (3.5—8.5) for 18F-
FDG and 17.2 (15.0-25.6) for 18F-PSMA. In the BCLC-C group
(n=6), 34 lesions were detected with 18F-FDG, 14 with 18F-
PSMA, and 24 with both. The median SUVmax (early images)
was 8.1 (4.7—17.2) for 18F-FDG and 23.3 (17.1-50.2) for 18F-
PSMA. For BCLC-B patients, the median ASUVmax was 17.65%
(-6.35% to 28.57%) for 18F-FDG and -30.17% (-9.74% to -50.67%)
for 18F-PSMA. For BCLC-C patients, the median ASUVmax
was 0.00% (-66.67% to 10.47%) for 18F-FDG and -0.47% (-67.26%
to 16.37%) for 18F-PSMA. Spearman'’s correlation between
18F-FDG and 18F-PSMA SUVmax was p=-0.5357 (p=0.2357).
Conclusion: The 18F-FDG and 18F-PSMA PET/CT provide com-
plementary information for evaluating hepatic lesions in
BCLC stage B and C HCC. 18F-FDG detected more lesions, par-
ticularly in advanced disease, while 18F-PSMA showed higher
uptake, especially in BCLC-C patients. The lack of significant
correlation between 18F-FDG and 18F-PSMA SUVmax values
suggests they reflect distinct biological processes. This inde-
pendent uptake pattern may inform treatment strategies.
Further research is needed to investigate whether antiangio-
genic therapy might be more effective in patients with high
18F-PSMA uptake. The more pronounced 18F-PSMA washout
phenomenon observed may have implications for its thera-
nostic potential.

Keywords: 18F-FDG PET/CT, 18F-PSMA PET/CT, Comparative
Analysis, Hepatic Lesions, Hepatocellular Carcinoma (HCC).
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ABSTRACT

Introduction/Justification: '®F-FDG PET/CT is widely used in
the management of multiple myeloma (MM), a disease that
often presents with extensive bone involvement. Radiola-
beled prostate-specific membrane antigen (PSMA), primarily
a marker for prostate cancer, is also associated with tumor
neoangiogenesis, and studies have demonstrated its uptake
in MM lesions. Hybrid PET/CT imaging with both FDG and
PSMA tracers allows for several quantitative metrics, enabling
objective comparisons beyond visual analysis. Objectives:
This study aims to compare '*F-FDG and %Ga-PSMA PET/CT
quantitative metrics in the skeletal system of patients with
MM. Materials and Methods: The study included *®F-FDG and
%8Ga-PSMA PET/CT images acquired within a 1- to 8-day inter-
val from 15 patients (53% male, mean age 66.7 + 10.7 years)
with symptomatic, biopsy-proven MM. CT was used to seg-
ment the entire skeleton in PET images, with the skull
excluded in *®F-FDG images due to artifacts from brain uptake
coregistration. SUV quantification was performed using in-
house software developed in MATLAB. Descriptive statistics
and individual percentage deviations between the radio-
tracers were used to evaluate bone mean and maximum
Standardized Uptake Values (SUVmean and SUVmax). Corre-
lation analysis between the radiotracers was conducted using
Spearman’s rank correlation coefficient (r) with a significance
level of p < 0.05. Results: For bone SUVmean, values were
higher for *F-FDG compared to °®Ga-PSMA, with an average
of 0.9 £ 0.1 vs. 0.5 & 0.1, corresponding to a -40% + 9% differ-
ence (range: -25% to -57%). Conversely, for bone SUVmax, val-
ues were lower for F-FDG compared to ®®Ga-PSMA, with an
average of 8 + 3 vs. 19 =+ 14, corresponding to a 154% + 2% dif-
ference (range: -21% to 762%). A moderate correlation was
found for bone SUVmean between ®F-FDG and ®®Ga-PSMA
(r=0.55, p=0.03), while no significant correlation was
observed for bone SUVmax (r=0.17, p=0.55). Conclusion:
This study reveals distinct quantitative uptake patterns
between '®F-FDG and %®Ga-PSMA PET/CT in the skeletal sys-
tem of MM patients. '®F-FDG exhibited significantly higher
SUVmean than ®®Ga-PSMA, likely due to physiological '¢F-
FDG uptake in bone marrow. A moderate correlation was
observed for SUVmean between the two tracers. The higher

SUVmax values for ¢8Ga-PSMA, with no correlation with *8F-
FDG SUVmax, may reflect the different biological targeting
mechanisms of each tracer. This suggests that some regions
of increased PSMA uptake (possibly indicating neoangiogene-
sis) may not correspond to areas of increased glycolysis,
highlighting the potential complementary role of these radio-
tracers in MM evaluation.

Keywords: Multiple Myeloma, PET/CT, SUV Quantification,
18F-FDG, *®Ga-PSMA.
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ABSTRACT

Introduction/Justification: ERP29 gene encodes a chaperone
protein essential for protein folding and secretion. Our previ-
ous study linked ERP29 inhibition to an increased risk of pha-
ryngeal cancer (PC) and reduced patient survival, possibly due
to the binding affinity between microRNA miR-4421 and
ERP29 messenger RNA (mRNA). This interaction leads to
ERP29 silencing, which may influence PC progression espe-
cially by decreasing necrosis and increasing cell migration.
However, the precise mechanism underlying this process
remains unknown, particularly its impact on well-established
signaling pathways such as MAPK/Akt, which are frequently
dysregulated in PC and play a critical role in tumor progres-
sion, cell survival, and metastasis. Objectives: This study
aims to explore the role of miR-4421 and ERP29 in PC survival
and progression. Materials and Methods: We first evaluated
ERP29 and miR-4421 prognostic value in head and neck cancer
patients assessing the Kaplan—Meier Plotter (kmplot.com/
analysis/). We used PC FaDu cell line (ATCC) in two different
scenarios: FaDu cisplatin (CDDP)-sensitive and FaDu CDDP-
resistant (FaDu-R). ERP29 expression was silenced using a
specific siRNA. We identified and validated genes modulated
by ERP29 in FaDu and FaDu-R cells by TagMan plate array and
quantitative PCR (qPCR), respectively. We tested if miR-4421
inhibitor could reverse ERP29 silencing effect, with gene
expression analyzed by qPCR in FaDu and FaDu-R cells. Statis-
tical analysis was performed by t-test using SPSS 21.0 soft-
ware (SPSS Incorporation, USA). Results: Lower ERP29
(p=0.03) and higher miR-4421 (p < 0.01) expressions were
associated with poor overall survival in head and neck cancer
patients. In FaDu cells, ERP29 silencing increased MAPK1 (FC:
2.4, p=0.03), AKT1 (FC: 17.5, p < 0.01), and JUN (FC: 29.0,
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p =0.01) expression when compared to cells expressing ERP29.
In contrast, the transfection of miR-4421 inhibitor reverted
those effects, decreasing the expression of MAPK1 (FC: 0.6,
p=0.03), AKT1 (FC: 0.1, p=0.02), and JUN (FC: 0.1, p=0.02)
compared to the negative control. In FaDu-R cells, ERP29
silencing increased SOS1 (FC: 2.2, p < 0.01), MAPK1 (FC: 2.1, p <
0.01), and AKT1 (FC: 2.2, p=0.04) expression when compared
to cells expressing ERP29. Conversely, miR-4421 inhibitor
decreased the expression of SOS1 (FC: 0.2, p=0.03), MAPK1
(FC: 0.4, p=0.01), and AKT1 (FC: 0.2, p=0.04) compared to the
negative control. Conclusion: Inhibition of ERP29 expression
may impact MAPK/Akt pathway, contributing to PC patients’
poor survival. However, these effects could be reversed by
inhibiting the binding of miR-4421 to ERP29. Our study enhan-
ces the understanding of PC progression and CDDP resistance,
and we hope that our findings will aid in the development of
targeted therapy for PC patients by ensuring ERP29 expres-
sion. Acknowledgements: The study was supported by Con-
selho Nacional de Desenvolvimento Cientifico e Tecnolégico
(CNPq grant numbers 140019/2020-0, 307944/2022-0, and
408177/2023-3) and Fundacao de Apoio ao Ensino e a Pesquisa
do Estado de Sao Paulo (FAPESP grant number 2023/12810-9) -
Cancer Theranostics Innovation Center, (CancerThera) (CEPID
FAPESP grant number 2021/10265-8).
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RESUMDO

Introdugao/Justificativa: O colangiocarcinoma é uma neopla-
sia maligna do trato biliar com progndstico geralmente desfa-
vordvel. O diagndstico precoce e o estadiamento preciso sao
cruciais para o manejo adequado desses pacientes. A tomog-
rafia por emissao de pésitrons/tomografia computadorizada
(PET/CT) com 18F-fluordesoxiglicose (FDG) tem se mostrado
uma ferramenta promissora na avaliacao dessa doenga,
porém seu papel ainda nao esta completamente estabelecido.
Objetivos: Este estudo visa avaliar o impacto do PET/CT com
18F- FDG no estadiamento do colangiocarcinoma, com foco
na deteccao de envolvimento linfonodal regional e doenca
metastatica a distancia. Materiais e Métodos: Realizamos um
estudo retrospectivo utilizando um programa de busca de
expressoes no laudo RIS, com as palavras-chave "CID 10 C22"
e "colangiocarcinoma", no periodo de 01/01/2019 a 01/01/2023.

Inicialmente, 176 exames foram identificados, resultando em
71 exames ap6s remogao de duplicidades. Excluimos ainda 5
exames que utilizaram outros tragadores, além de 2 pacientes
por apresentarem colangiocarcinoma como tumor sincroénico
durante avaliacao de outro cancer primadrio, totalizando 64
exames elegiveis. Os exames foram classificados de acordo
com suas indicagoes: e Estadiamento: 27 exames e
Reavaliacao: 31 exames e Diagnéstico diferencial de lesao
hepatica: 4 exames e Outros tumores hepaticos: 2 exames
Focamos nossa andlise nos 27 exames realizados para esta-
diamento, avaliando o impacto do PET/CT na deteccao de
envolvimento linfonodal e metastatico. Resultados: Avaliacao
Linfonodal Regional: ¢ Exames positivos: 11 pacientes (40,7%)
e Exames negativos: 16 pacientes (59,3%) Os sitios de linfono-
dos regionais que apareceram nos estudos foram: ducto hilar,
cistico, ducto biliar comum, artéria hepatica, pancreaticoduo-
denal posterior e linfonodos da veia porta. Avaliacao Meta-
statica: ¢ Exames positivos: 14 pacientes (51,9%) ® Exames
negativos: 13 pacientes (48,1%) Distribuicao dos Sitios Meta-
staticos: 1. Pulmao: 5 pacientes (35,7%) 2. Osso: 5 pacientes
(35,7%) 3. Linfonodos abdominais: 8 pacientes (57,1%) 4. Carci-
nomatose peritoneal: 2 pacientes (14,3%) 5. Linfonodos
toracicos: 1 paciente (7,1%) 6. Adrenal: 1 paciente (7,1%). Con-
clusao: O PET/CT com 18F-FDG demonstrou ser uma ferra-
menta valiosa no estadiamento do colangiocarcinoma,
detectando envolvimento linfonodal regional em 40,7% dos
casos e doenc¢a metastatica em 51,9% dos pacientes. A técnica
foi particularmente util na identificacao de metdstases em
diversos sitios, com destaque para linfonodos abdominais,
pulmao e ossos. Esses achados sugerem que o PET/CT com
18F-FDG pode ter um impacto significativo no manejo clinico
desses pacientes, potencialmente alterando a estratégia ter-
apéutica em casos onde a doen¢a metastdtica nao era previa-
mente suspeitada.

Palavras-chave: 18F-FDG PET/CT, Colangiocarcinoma, MEDIC-
INA NUCLEAR, Oncologia, PET/CT.
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ABSTRACT

Introduction/Justification: CD163* macrophages play a critical
role in chronic inflammation, cancer, and hematologic disor-
ders, making them a promising target for molecular imaging.
These cells contribute to tumor immunosuppression, disease
progression, and poor prognosis in solid and hematologic
tumors. Recent studies indicate that CD163 is a relevant bio-
marker in Hodgkin’s lymphoma, multiple myeloma, and leu-
kemias, which are directly associated with tumor resistance
and immune evasion. The cyclic peptide CTHRSSVVC has
been identified as a CD163 ligand, showing high reactivity
with inflammatory and atherosclerotic lesions, suggesting its
potential for targeting CD163* macrophages. In vitro assays
demonstrated that [111In]In-DOTA-CTHRSSVVC binds to ath-
erosclerotic plaques, further supporting its applicability in
molecular imaging of inflammation and cancer. Cyclic pepti-
des are widely used in radiotracer development due to their
high specificity, enzymatic stability, and resistance to degra-
dation. Radiolabeling of these peptides with PET radioiso-
topes such as 68Ga3+ and ['®F]AlF2+ expands their potential
applications in tracking inflammatory processes and hemato-
logic malignancies. Objectives: To evaluate the radiolabeling
efficiency and chemical stability of the NOTA-CTHRSSVVC
cyclic peptide with 68Ga3+ and [18F]AlF2+, aiming to develop
a novel radiopharmaceutical for molecular imaging of CD163*
macrophages. Materials and Methods: The NOTA-
CTHRSSVVC conjugate was radiolabeled [68Ga]Ga(AcO)3 or
[18F]AIF2+, which were prepared in 0.2 M sodium acetate
buffer (pH 4.1); reactions carried out under different peptide
amounts. When necessary, the final products were purified
using solid phase columns. The radiochemical efficiency was
assessed by HPLC coupled with a gamma radiation detector,
while chemical stability was evaluated in the labeling solu-
tion for up to 4 hours. The partition coefficient (logP) was
determined in n-octanol/water system, in triplicate. Results:
The NOTA-CTHRSSVVC peptide was successfully radiolabeled
and purified with the [68Ga]Ga-NOTA-CTHRSSVVC exhibited
a radiochemical purity of 97.8% (n = 3), while [18F]AIF-NOTA-
CTHRSSVVC reached 95.5% (n = 3). Both radiolabeled peptides
demonstrated high chemical stability, maintaining their
integrity for up to 4 hours in physiological solution. The logP
analysis indicated a hydrophilic profile with the value of -3.08
+ 0.16. Conclusion: The radiolabeling of the NOTA-
CTHRSSVVC peptide with 68Ga3+ and [18F]AlF2+ was efficient
and stable, demonstrating chemical feasibility for the devel-
opment of a novel radiopharmaceutical. Given the potential
interaction of the peptide with CD163, future investigations
may focus on assessing its biological affinity and molecular
imaging applications for CD163* macrophages in hematologic
and inflammatory diseases.

Keywords: Macrophage, Peptide, Radiolabeling, [18F]fluorine,
[68Ga]gallium.
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ABSTRACT

Introduction/Justification: For more than a century, a variety
of ordinary differential equation growth models have been
used to describe and predict the proliferation of human
malignancies. Indeed, in the field of mathematical oncology,
the growth of cell populations over time is typically repre-
sented by sigmoidal functions, such as logistic or Gompertz
curves and their generalizations. These models are particu-
larly focused on understanding and predicting the prolifera-
tion of cancer cells, including those from human
glioblastomas, which can be very aggressive brain tumors
with a survival rate of less than two years. Objectives: This
research examines in vitro cell cultures of five lines of human
glioblastoma using curve fitting and numerical parameter
estimation of real datasets to separately describe the growth
profile of all these cell populations lineages over time. Materi-
als and Methods: Cell culture experiments were performed in
the Advanced Therapeutics Laboratory at FCF-UNICAMP.
These included a well-established human glioblastoma cell
line (NG97) and four other glioblastoma cell lines derived
from clinical patients designated NO7, C03, L09 and JO1.
Twelve repeated time series of experiments were collected
for each cell line. Cell counting was performed daily on days 1
to 6. The drda R package was used for curve fitting of the mea-
sured data aiming to determine the intrinsic growth rate and
other parameters for each of the five cell lines. The 5-parame-
ter generalized logistic curve was used, and all the resulting
models were analyzed under statistical criteria such as the
Akaike Information Criterion (AIC) and the Bayesian Informa-
tion Criterion (BIC). Results: Curve fitting analysis revealed
significant diversity in the population growth of different cell
lines. The drda R package proved to be highly effective in cap-
turing these different behaviors and the unique sigmoidal
shapes associated with them. Notably, the population growth
of NG97 cells showed the least variability over time, with the
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narrowest confidence intervals for the fitted curves and their
associated parameters. This consistency can be attributed to
the fact that NG97 is a well-established cell lineage. In con-
trast, the new patient-derived cell lines showed a greater
degree of uncertainty, particularly when their confidence
intervals were extrapolated beyond the last day of measure-
ment. This observation highlights the need for additional
time points in in vitro experiments with newly derived
human patient cells. Conclusion: According to the numerical
and graphical results, to AIC and BIC metrics, and also to the
respective levels of provided uncertainty, the fitted models
present a reasonable growth description of all the studied lin-
eages of glioblastoma, regardless of cell line being well-estab-
lished (NG97) or newly originated from human patients (NO07,
C03, L09, and J01). Further correlations between those results
and prognostics and clinics may be of value for translational
oncology.

Keywords: Generalized Logistic Function, Glioblastomas,
Mathematical Oncology.
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RESUMO

Introducao/Justificativa: O cancer engloba mais de 100 tipos
de doencas malignas caracterizadas pelo -crescimento
descontrolado de células, que podem invadir tecidos adja-
centes ou se espalhar para outras partes do corpo. Ha
décadas, as nanoparticulas magnéticas (NPMs) de éxido de
ferro vém sendo estudadas por apresentarem grande poten-
cial para aplicacoes biomédicas, especialmente na oncologia,
no uso de agentes de contraste para imagem por ressonancia
magnética no realcamento de contraste negativo nos tecidos
com a presenca de tumores e nao tumorais, em magneto
hipertermia para destruicao seletiva de células cancerosas e
atuando no transporte vetorizado de farmacos quimio-
terdpicos. Independente de suas aplicacoes biomédicas, para
evitar a aglomeracao das NPMs em células, tecidos e érgaos,
que pode levar a embolismos, é essencial recobri-las com
materiais biocompativeis e nao citotéxicos. Poliésteres deri-
vados de lactonas e macrolactonas, como o copoliéster poli
(globalide-co-¢-caprolactona) (PGICL), tém sido explorados

devido a sua biocompatibilidade, hidrofilicidade e biodegra-
dabilidade. Objetivos: Este trabalho teve como objetivo a
modificacao e a funcionalizagao do copoliéster PGICL com cis-
teina, a fim de atingir trés objetivos associados a
funcionalizacao das NPMs, que garantirao sua aplicacao em
nanomedicina, tais como: a) melhorar sua hidrofilicidade
(diminuindo sua cristalinidade) para que seja carreado com
mais facilidade no meio intracelular; b) permitir que grupos
amina e tiol sejam pontos de ancoragem para constituirem
partes de ligantes com receptores de superficie celular, tais
como o acido félico (AF) que sé sao expressos em células
tumorais e c) possibilitar a ligacdo desses grupos quimicos
em sistemas de "drug-delivery" com o andlogo do AF, o qui-
mioterdpico metotrexato (MTX) para o tratamento de cancer
de mama. Neste estudo, o PGICL foi modificado com cisteina
(PGICL-Cys) e utilizado para recobrir NPMs de 6xido de ferro
(Fe304 - magnetita), visando futuramente em um segundo
passo, a funcionalizacao com AF e MTX em aplicagcoes como
vetorizacao ativas em sistemas como “drug-delivery” e a pos-
teriori, em ensaios in vitro de radiosensibilizacao em células
de cancer de mama. Materiais e Métodos: Solucdes de Fe?* e
Fe** em HCL Sob refluxo, adicionaram-se H,O aquecida,
NH,OH (30mL, pH10, 90°C), PGICL em etanol. Agitou-se 45min,
purificou-se com ima, lavou-se e armazenou as NPMs. Resul-
tados: A caracterizacao fisico-quimica das NPMs recobertas
com PGICL-Cys foi realizada por espectroscopia no infraver-
melho, confirmando a presenca de bandas caracteristicas da
cisteina (ligagoes C-S-C em 715,21 cm™ e C-N em 1573,1 cm™)
e do recobrimento das NPMs (bandas de deformagao angular
da ligagcao Fe- O em 635,63 cm e ~590 cm™?, correspondentes
aos sitios octaédricos e tetraédricos da magnetita, respectiva-
mente). A Microscopia Eletronica de Transmissao (MET) rev-
elou que as NPMs de Fe304@PGICL-Cys possuem um
didmetro médio de 11,44 nm e exibem comportamento super-
paramagnético. Conclusao: Conclui-se que o método de
coprecipitacao e a sintese do copoliéster modificado com cis-
teina (PGICL-Cys) foi eficaz, produzindo NPMs estdveis e
monodispersas de modo que serao realizados futuramente
outras caracterizacoes fisico-quimcias para avangar os estu-
dos em ensaios biolégicos in vitro para citotoxicidade e bio-
compatibilidade a fim de serem aplicadas no diagnéstico e
tratamento de cancer de mama.

Palavras-chave: Cancer de mama, Copoliéster, Nanoparticu-
las magnéticas, Oxido de ferro.
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ABSTRACT

Introduction/Justification: Introduction: Adenoid Cystic Carci-
noma (ACC) is a rare and aggressive tumor characterized by
slow and indolent growth, high recurrence, high metastasis
rates, and challenging early detection, and 18F-FDG PET/CT
imaging has become essential for diagnosis, staging, and
monitoring of it. In the last decade, the promising theranostic
approach of 18F-PSMA PET/CT for prostate carcinoma has led
to the evaluation of PSMA target with 18-Fluor (diagnostic)
and 177-Lutetium (therapeutic) in ACC, whose cells overex-
press this surface antigen. Justification: As it is a recent dis-
covery, further studies are needed to evaluate the use of 18F-
PSMA PET/CT to predict the prognosis and assess therapy
response in ACC cases. Research Question: Could 18F-PSMA
PET/CT, compared to 18F-FDG PET/CT, be used as a diagnostic
technique for ACC and, as a consequence, labeled PSMA be
potentially a therapeutic resource for this cancer? Objective:
Evaluate the applicability of 18F-PSMA PET/CT compared to
18F-FDG PET/CT in the management of ACC. Materials and
Methods: Five patients (A, B, C, D, and E) diagnosed with ACC
underwent 18F-FDG PET/CT and 18F-PSMA PET/CT (24-hour

intervals, except by two cases), and the lesions uptakes were
evaluated with both radiotracers. Preliminary Results: Patient
A showed hypermetabolism only for 18F-FDG PET/CT at cervi-
cal lymph nodes; B exhibited an uptake substantially higher
on 18F-FDG PET/CT at the primary lesion site, cervical lymph
nodes, and lung (46 days between the exams and after treat-
ment with doxorubicin); C and D showed similar uptake on
both tracers: C at L5 vertebra and lung, and D at lung; E exhib-
ited uptake of both tracers, in cervical lymph nodes with 18F-
FDG, suggesting inflammation, and in the lung with 18F-
PSMA. Discussion: Preliminary data suggest similar uptake
patterns for both tracers in ACC, with variations warranting
further investigation. Conclusion: The study highlights the
potential use of 18F-PSMA PET/CT in the diagnostic manage-
ment of ACC, expanding its possible therapeutic application.

Keywords: 18F-FDG PET/CT, 18F-PSMA PET/CT, Adenoid Cys-
tic Carcinoma, Theranostic.
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