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OR-001
Engineering Cytokine—Potentiated Extracellular Vesicles
for Type 1 Diabetes Imaging and Therapy

Lanxing Wang, Yuebing Wang
Nankai University

Purpose: Extracellular vesicles (EVs) derived from inflammatory cytokine—primed
mesenchymal stem cells (MSCs) have been demonstrated with enhanced therapeutic
potential in autoimmune disease, such as ulcerative colitis. However, the role and
distribution of cytokine—primed MSC-EVs in type 1 diabetes (T1D) remain elusive. The
hexyl 5—aminolevulinate hydrochloride (HAL) is the FDA-approved small molecule drug.
Herein, we aimed to establish HAL-loaded engineered cytokine—primed MSC-EVs (H@TI-
EVs) to exert favorable inflammatory targeting and repair effects for T1D imaging and
therapy.

Materials and Methods: Human umbilical cord-derived MSCs at passages three to
eight were used in all of subsequent experiments. MSCs were incubated with the medium
containing TNF-a, IFN-y (each at 20 ng/mL) and 10% EV-free fetal bovine serum (FBS)
for 48 h. Then the medium supernatant was collected and subjected to a series of
differential centrifugation to isolate and purify cytokine—primed EVs (TI-EVs). TI-
EVs was examined by transmission electron microscopy (TEM), dynamic light scattering
(DLS) and Western blot. Moreover, proteomic analysis was performed to evaluate the
protein composition of TI-EVs. HAL molecules were loaded into the TI-EVs via
electroporation. 20 ng of HAL and 100 uvg of TI-EVs were suspended in an
electroporation cuvette at 100 V, 200 Q and 100 uF. The unloaded HAL was removed by
ultrafiltration at 130,000 X g for 2 h to obtain the H@TI-EVs. Then, we determined
whether H@TI-EVs can be internalized by a mouse islet B cell line (MIN6 cells) and
produce intermediate protoporphyrin (PpIX) of heme biosynthesis initiated by HAL for
fluorescence imaging in vitro. The anti-apoptotic and anti—inflammatory effects were
also investigated in MIN6 cells and macrophages, respectively. The in vivo
performance of HAL and H@TI-EVs were detected in T1D mice via fluorescence imaging.
Male C57BL/6 mice were intraperitoneally injected with STZ for 5 consecutive days at
a dose of 50 mg/kg body weight to establish a T1D model. Two days after the last STZ
injection, free HAL (4 ng) and 100 wng of HeTI-EVs (equivalent to 4 mng of HAL)
were intravenously injected into T1D mice. Then, the time—dependent in vivo
distribution of HAL or H@TI-EVs was tracked by PpIX via fluorescence imaging.
Furthermore, in vivo therapeutic efficacy of H@TI-EVs in mice with T1D was evaluated
via histological analysis and the detection of blood glucose level after four—week
therapy. Moreover, plasma insulin levels in different groups of mice were monitored
by ELISA kits before sacrifice. An intraperitoneal glucose tolerance test (IPGTT) was
performed to further examine the repair ability of H@TI-EVs in mice with dynamic
hyperglycemia.

Results: TI-EVs and MSC-EVs presented typical cup—shaped bilayer structures, with
a mean size of approximately 120 nm. Both types of EVs were negatively charged with



typical cytosolic proteins and surface markers. The results of proteomic analysis
showed that 545 genes were uniquely upregulated and ~820 genes were significantly
downregulated in TI-EVs compared with MSC-EVs (Log2[FC]=0.5). Proteins related to
chemotaxis, proangiogenic effects and anti—inflammatory effects showed markedly
increased expression in TI-EVs, indicating the enhanced regenerative ability of TI-
EVs. After characterization of the TI-EVs, hydrophilic HAL molecules with anti-
inflammatory properties were loaded into the TI-EVs via electroporation to obtain the
H@TI-EVs. The expression of marker proteins, size distribution, and zeta potential of
H@TI-EVs were not altered compared with those of TI-EVs. Furthermore, we observed
colocalization of the red fluorescence of PplX and the cytoskeletal protein B -
tubulin in MIN6 cells, which confirmed H@TI-EVs can be internalized by MIN6 cells. In
addition, H@TI-EVs induced the MI-to—M2 macrophage transition and significantly
inhibited the protein expression of the apoptosis—related proteins and reactive
oxygen species (ROS) generation to exert favorable anti—-inflammatory and anti-
apoptotic effects. The time—dependent in vivo distribution of HAL or H@TI-EVs was
successfully tracked by the fluorescence of PpIX derived from HAL decomposition.
Moreover, compared with HAL, more H@TI-EVs targeted and accumulated in the inflamed
pancreas due to the ability of TI-EVs to home to the injured pancreas. Quantitative
analysis showed that the fluorescence signals of the pancreas in the H@TI-EV group
were approximately 2.03-, 2.73-, and 3.30-fold higher than those in the HAL group at
12 h, 24 h and 48 h, respectively. The results of in vivo therapeutic efficacy of
H@TI-EVs in mice with T1D illustrated that H@TI-EV treatment significantly prevented
the reduction in the islet size and loss of B cells, restored the level of blood
glucose and insulin, and enhanced responsiveness to IPGTT, with values similar to
those of healthy mice

Conclusion: We firstly demonstrated H@TI-EVs exerted excellent inflammatory
targeting and regenerative effects for T1D imaging and therapy. The accumulated H@TI-
EVs in the injured pancreas not only enabled the fluorescence tracking of TI-EVs
through the intermediate product PplIX generated by HAL, but also exhibited excellent
therapeutic efficiency in TID mice. This nanosystem has great prospects for clinical
translation due to its ease of preparation, feasibility and biosafety.
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OR-005
A Fibrin Site-Specific Nanoprobe for Imaging Fibrin-
Rich Thrombi and Preventing Thrombus Formation in
Venous Vessels

Yixin Zhong, Hongyun Wu, Dajing Guo
Department of Radiology, the Second Affiliated Hospital of Chongqing Medical University, No. 74
Linjiang Rd, Yuzhong District, Chongging, 400010, P. R. China

Venous thromboembolism (VIE) is a prevalent public health issue worldwide
Before treatment, spatiotemporally accurate thrombus detection is essential.
However, with the currently available imaging technologies, this is challenging.
Herein, the development of a novel fibrin-specific nanoprobe (NP) based on the
conjugation of poly(lactic—co—glycolic acid) with the pentapeptide
Cys—Arg—Glu—-Lys—Ala (CREKA) for selective and semiquantitative imaging in vivo is
presented. By integrating Fe304 and NIR fluorochrome (IR780), the NP can function as
a highly sensitive sensor for the direct analysis of thrombi in vivo. The fibrin-
specific NP distinguishes fibrin—rich thrombi from collagen-rich or erythrocyte-rich
thrombi, which can be beneficial for future individually tailored therapeutic
strategy. Furthermore, loading NPs with the ketotifen fumarate results in mast cell
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degranulation inhibition, and hence, NPs can prevent thrombosis without the risk of
excessive bleeding. Thus, the use of fibrin—specific NPs may serve as a safe
alternative approach for the detection and prevention of VTEs in susceptible
populations in the future.

OR-006

Magnetic—optical Dual-modality Monitoring chemotherapy
efficacy of Pancreatic Cancer with a Low—dose
Fibronectin—Targeting Gd—based Contrast Agent

Wenjia Zhang', Xiaolong Liang’, Yang Du’, Huadan Xue', Jie Tian’, Zhengyu Jin'
1. Peking Union Medical College Hospital, Chinese Academy of Medical Sciences
2. Department of Ultrasound, Peking University Third Hospital
3. CAS Key Laboratory of Molecular Imaging, Beijing Key Laboratory of Molecular Imaging, Institute
of Automation, Chinese Academy of Sciences

Purpose/Background: Pancreatic cancer (PC) is a lethal and hypovascular tumor
surrounded by dense stroma, which is recognized as a vital factor of progression.
Precise detection and accurate monitoring chemotherapy are important to improve
patient survivals. Molecular imaging is a promising method for accurate detection of
the disease. Extradomain-B fibronectin (EDB-FN), a high—expression onco—protein in
the tumor extracellular matrix, can realize targeted and effective molecular imaging.
Here, we prepared EDB-FN targeted Gd-based contrast agent (EDB-Gd-DOTA-IRDye800CW) to
perform fluorescence molecular imaging (FMI) and MRI for non-invasive and
quantitative imaging and therapeutic monitoring of PC.

Methods: For FMI/MRI, subcutaneous and orthotopic models were established. Mice
were intravenously injected with EDB-Gd-DOTA-IRDye800CW and free IRDye800CW or Gd-
DOTA at the Gd concentration of 0.05 mmol/kg, merely a half of clinical dose. The TBR
(Tumor background ratio) of fluorescence intensity and the ratio of T1 value
reduction (T1d%) were compared quantitatively. For chemotherapy monitoring, mice were
treated with or without albumin-bound paclitaxel and gemcitabine (AG) chemotherapy
regimens. FMI/MRI were performed before and after treatments. Histological analyses
were used as references for validation.

Results: The concentration of EDB-Gd-IRDye800CW showed a linear correlation with
fluorescence intensity and Tl relaxation time in vitro. The optimal imaging time
point was 30min after injection of EDB-Gd-DOTA-IRDye800CW with 0.05 mmol/kg, only a
half of clinic dosage, in both FMI and MRI, except FMI of orthotopic model due to
limit imaging depth. In addition, the targeted probe generated 1.42-fold and 1.93-
fold robust contrast—enhanced and longer retention compared to IRDye800CW or Gd-DOTA
(p € 0.05). Moreover, AG chemotherapy reduced tumor volume. T1d% and TBR were
significantly increased 2.34-fold and 1.31-fold in Vehicle group in fibrotic tumor
areas compared to AG group (p < 0.05). Histological analyses were used for
validation. Additionally, the sensitivity of the EDB-Gd—IRDye800CW could detect tumor
diameter of 2mm at 0.05 mmol/kg.

Conclusion: Integration of FMI/MRI with low-dose EDB-Gd-DOTA-IRDye800CW could
complement its advantages and visualize PC precisely. Moreover, EDB-Gd-DOTA-



IRDye800CW monitor chemotherapy accurately, which means the targeted probe possesses
clinical applications in precise diagnosis, post—treatment monitoring and disease
management.

Clinical Relevance/Application: Dual-modality imaging with the targeted probe
provided robust enhancement and non-invasive detection of PC compared to clinical
standard contrast agents, Gd-DOTA. The optimal imaging dosage of the targeted probe
is only half of dosage of gadolinium for clinical use, which allows for more safe and
efficient imaging examination for patients. Moreover, the targeted probe can
noninvasively and quantitatively measure fibrotic changes in the tumor bed after
chemotherapy, which traditional imaging techniques based on RECIST 1.1 are
difficult to distinguish, and help with accurate diagnosis and staging, treatment
monitoring and disease management in the future

OR-007
Manganese lon—Bridged Nanodrug for MR/NIR-1/11
Fluorescence Imaging and Synergistic Phototherapy of
Breast Cancer

Defan Yao, Dengbin Wang
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine

As an emerging anticancer approach, photodynamic therapy (PDT) produces cytotoxic
reactive oxygen species (ROS) by exciting photosensitizers (PSs) under light triggers
in the tumor site, which has the advantages of minimal invasiveness, fewer side-—
effects, and negligible drug resistance. However, the therapeutic efficacy of PDT is
still stunted by several intrinsic obstacles, such as shallow depth of light
penetration, tumor hypoxia and inevitable phototoxicity. Herein, we successfully
developed a carrier—free nanodrug, IR820-Mn/TH287, based on coordination—driven self-
assembly of IR820/TH287 with Mn2+ via a “green” method. Photophysical properties of
IR820-Mn/TH287 exhibited J-aggregates of IR820 monomer, such as absorption/emission
beyond 900 nm, enhanced absorption coefficients, and photothermal performance
Molecular dynamics simulations further illustrated the interaction between Mn2+ and
IR820 during the formation process of J—aggregates. Under laser irradiation, IR820-Mn
could produce higher photothermal temperature and sufficient ROS to cause oxidative
damage, and TH287 could improve cellular sensitivity to oxidative damage by
suppressing the activity of MTHI protein. Furthermore, the best time for laser
irradiation would be achieved under the precise guidance of MR/NIR-I/NIR-II
fluorescence imaging. Because of the synergistic effects from the above designs,
IR820-Mn/TH287 could hold high—-efficiency tumor elimination with negligible toxicity.
Such Mn2+-coordinated carrier—free nanodrug with multimodal imaging—guided
phototherapy in NIR-II window could be an efficient and safe approach for breast
cancer treatment.



OR-008
Oxygen Self-Supplying Nanosystem Utilizing Radiation
and Dual—-Enzyme Mechanisms for Enhanced Tumor
Radiotherapy Sensitization and Imaging

Yuanyuan Ma, Jue Wang, Jingiang Liu, Shenghong Ju
Zhongda Hospital, Southeast University

Objectives: Hypoxia is a condition frequently observed in solid tumors caused by
abnormal tumor blood vessels, excessive tumor cell proliferation, and an aberrant
lymphatic system. Previous research has demonstrated that tumor hypoxia is a
significant factor contributing to the failure of tumor therapy. Oxygen is essential
for generating reactive oxygen species that kill tumors during radiotherapy, and
therefore, the hypoxic tumor microenvironment is a common cause of radiotherapy
resistance. Numerous strategies have been proposed recently to reverse tumor hypoxia
and improve the outcomes of radiotherapy. However, no effective oxygen donor is
currently available for clinical use to alleviate tumor hypoxia. This study aims to
construct a novel cyclic self-oxygenating nanosystem by co—loading catalase (Cat) and
superoxide dismutase (SOD), which can continuously and efficiently produce oxygen
from water molecules in tumor tissues under the “initiation” of radiation, thereby
enhancing the therapeutic effect of tumors. Photoacoustic imaging and fluorescence
imaging techniques are used to monitor the oxygen content in tumors and the in vivo
biological distribution of the nanoplatforms in real time, providing further guidance
for mouse radiotherapy.

Methods: The core structure of this nanosystem consisted of a degradable hollow
hybrid organosilica nanoparticle (HSN), which encapsulated catalase (Cat) and
superoxide dismutase (SOD) enzymes (SC@HSN). The nanoparticle was then coated with a
zeolitic imidazolate framework—8 (ZIF-8) metal-organic framework that carried NIR-I
fluorescent dyes (SC@HSN@Z-F). The characterization of this nanomaterial was
conducted through transmission electron microscopy, Zeta potential, X-ray
diffraction, and dynamic light scattering. The oxygen production of nanoparticles
under X-ray stimulation was measured using an oxygen detection probe [Ru(DPP):]Cl..
The expression level of HIF-1la was assessed through Western blot analysis and
immunofluorescence experiments. The cytotoxic effects of nanoparticles on tumor cells
were evaluated using the MIT assay. In addition, an in situ breast cancer model was
established, and the biodistribution of nanoparticles was monitored in real-time
using near—infrared fluorescence imaging. The therapeutic efficacy was assessed by
tracking changes in tumor volume and survival period analysis

Results: The nanosystem targeted tumor tissues through the enhanced permeability
and retention (EPR) effect. Within the acidic tumor microenvironment, ZIF-8 underwent
degradation, releasing NIR-I fluorescent dyes suitable for fluorescence imaging.
Concurrently, the hollow hybrid organosilica experienced degradation upon interaction
with glutathione (GSH), leading to the release of the two enzymes. Upon initiation of



radiotherapy, ionizing radiation generated reactive oxygen species (ROS) from water
molecules, including superoxide anions (0°). The superoxide anions were then
converted to hydrogen peroxide (H:0.) under the catalytic action of SOD. Subsequently,
oxygen was produced via the catalysis of Cat acting upon H,0.. The TEM image showed
that SC@HSN@Z-F NPs were about 50 nm. The results of the in vitro experiments
demonstrated that SC@HSN@Z-F nanoparticles exhibited potent anticancer properties.
The results of the in vivo experiments confirmed the in vivo distribution and
anticancer efficacy of these nanoparticles.

Conclusions: This innovative nanosystem facilitated the continuous generation of
oxygen from water molecules within tumor tissues upon exposure to external radiation,
ultimately ameliorating the tumor microenvironment and enhancing the sensitivity of
tumors to radiotherapy.

OR-009
Multifunctional nanomedicines—enabled
chemo/sonodynamic—synergized multimodal tumor imaging
and therapy

Jue Wang', Liming Zhou®, Yuanyuan Ma', Shenghong Ju'
1. Zhongda Hospital, Southeast University
2. China Pharmaceutical University

Objectives: Nanotechnology—-based systems have emerged as a promising paradigm for
integrating biomedical imaging and cancer treatment modalities. Owing to their
exceptional safety and specificity, these nanomaterials facilitate in situ delivery
of imaging probes and the transformation of less harmful substances into potent
antineoplastic agents, as triggered by the unique tumor microenvironment (TME).
Nonetheless, the intrinsic antioxidant mechanisms and inadequate levels of hydrogen
peroxide (H:0.) in neoplastic cells considerably impede their effectiveness. The
employment of nanozyme—mediated glycolytic reactions, serving as a highly efficient
catalyst for H:0. generation, may address these limitations by supplying exogenous
H:0., thereby augmenting the impact of reactive oxygen species (ROS)-based
chemotherapy. In this context, our objective is to develop a nanotechnology—driven
system designed to bolster the efficacy of combined chemo/sonodynamic cancer therapy,
while concurrently facilitating efficient imaging.

Methods: In this study, a novel methodology was developed by integrating glucose
oxidase (GOx) into the nucleus of biodegradable hybrid hollow silica nanoparticles
(HSN) and encapsulating them within the metal-organic framework (MOF) known as HKUST-
1, which encompassed a luminescent dye and sonosensitizer TCPP (designated as
GOx@HSN@HKUST-1-TCPP). Characterization of this nanomaterial was conducted through
transmission electron microscopy, Zeta potential, X-ray diffraction, and dynamic
light scattering. The cytotoxic effects of nanoparticles on tumor cells were
evaluated using the MTT assay. In addition, an in situ breast cancer model was



established, and the biodistribution of nanoparticles was monitored in real-time
using near—infrared fluorescence imaging. The therapeutic efficacy was assessed by
tracking changes in tumor volume and survival period analysis

Results: Through the enhanced permeability and retention (EPR) effect
GOx@HSN@HKUST-1-TCPP efficiently accumulated at the tumor site following systemic
administration. Within an acidic tumor microenvironment (TME), the external layer of
the pH-responsive HKUST-1 underwent rapid degradation, expediting the release of Cu”
and TCPP. The Cu”" ions interacted with intracellular glutathione (GSH) to dismantle
the reactive oxygen defense mechanisms and were reduced to Cu’. Concurrently, the
inner layer&#39;s GOx@HSN underwent swift biodegradation, liberating GOx, which could
be catalyzed to yield H:0. and gluconic acid. The generated H:0. further engaged with
the acquired Cu to initiate a highly efficient Fenton—like reaction, producing
hydroxyl radicals (*OH) for enhanced chemodynamic therapy (CDT). Additionally, the
liberated TCPP functioned as both a luminescent dye and a sonosensitizer,
facilitating effective sonodynamic therapy (SDT) and tumor imaging.

Conclusions: GOx@HSN@HKUST-1-TCPP nanoparticles possessed a robust anticancer
effect and offered a reliable breast cancer imaging and therapy platform.

OR-010
Ferroptosis and Autophagy —Inducing and GSH Responsive
T1/T2 Dual-modal MR Imaging Bioactive Multifunctional
Hol low Nanocomposites for Tf Targeted Breast Cancer
Synergistic Therapy

Gaorui Zhang, Dexin Yu
Department of Radiology, Qilu Hospital of Shandong University, Jinan, Shandong, 250012, China

Objective: To investigate the effect of simultaneously tracking drug release
and penetration within the tumor by GSH responsive T1/T2 dual-modal MR imaging and
the mechanism of GSH elimination functions for enhancing breast cancer diagnosis
and combined therapeutic efficiency

Methods: The hMnO: hollow nanoparticles were synthesized with MnCl. ¢ 4H,0, sodium
oleate. The obtained manganese oleate complex was added with 250 mL octadecene and
mixed well. The mixture solvent was heated to 320 ‘C for 30 minutes. Then the
obtained manganese oxide nanoparticles were further modified with DMSA and
conjugated with transferrin and DOX. The morphology, crystal structure, atomic
valence state, Fourier transform infrared (FTIR),ultraviolet—visible (UV-vis) light
absorption spectra, element quantification and distribution, zeta potential
value and relaxation rate, and MRI images have been detected
to characterize obtained nanoparticles. The tumor targeting ability of hMnO,-Tf
nanoparticles was assessed by confocal laser scanning microscope, flow
cytometry and ICP-MS in vitro and vivo. The cell counting kit-8 (CCK-8) and cell
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proliferation assay were used to evaluate the cytotoxicity assessment in vitro. The
expressions of cleaved—caspase3, p62, LC3B and GPX4 proteins were evaluated in vitro.
The intracellular GSH, reactive oxygen species (ROS) and lipid ROS content

were used to detect the cell ferroptosis. The tumor volume, mice weights, tumor
sizes, H&E, cleaved-caspase3, GPX4, LC3B. Ki67 and TUNEL stains were used to
investigate the therapeutic effects of hMnOx-DOX-Tf in vivo.

Results: The results show that the Mn, O, and S elements uniformly distribute in
the hMnOX-DMSA nanoparticle. There Mn®, Mn’, and Mn" exist simultaneously,
indicating that the DMSA modification process would induce the oxidization of the
hMnOX nanoparticles. The T1 and T2 relaxation rate (rl and r2) of hMnO,~DMSA was
0.49 and 0.8 mM/s in the group that did not contain GSH, while the relaxation rate
with GSH (10mM) reached 4.02 and 20.22 mM/s. Tl Weight imaging signal intensities
of 4T1 cells in the group of hMnO,~Tf were significantly higher and the T2 weighted
imaging was much darker. The tumor tissue of 4T1 tumor-bearing BALB/c mice showed
brighter signal intensities on TIWI and darker signal intensities on T2 WI after
injection of hMnO,~DOX-Tf nanoparticles. After incubation with hMnO,~DMSA, hMnO,-Tf
and hMnO,—DOX-Tf of GSH level were 75.84 £ 8.45%, 58.8 * 8.15% 85.13 *+ 2.85%
and 37.07 = 8.63% Intracellular ROS and lipid ROS were increased after incubation
with hMnO,—DOX-Tf. Interestingly, the hMnO,—DOX-Tf group showed the most down-—
regulatory effect on the GPX4 level, and the cleaved caspase—3 level, p62 and LC3B
were obvious up—regulation. The viability of 4T1 cells and the number of
proliferating cells after treatment with hMnOx-DOX-Tf is strikingly lower than that
treated with DOX. After treatment with hMnOx-DOX-Tf, the tumor volume, H&E, cleaved—
caspase3, GPX4, Ki67 and TUNEL stain results showed the excellent antitumor effect of
the combination therapy.

Conclusions:

GSH responsive targeted hMnOx—DOX-Tf realized allows treatment of tumor, real-
time T1/T2 dual-modal enhancing MR imaging monitoring of drug delivery and release
in vivo, and evaluation of treatment efficacy for BC. The Tf-targeted MR imaging
enhanced the tracking of drug release and penetration by increase hMnOx-DOX-Tf
accumulation in tumor cells. After exhausting GSH and increasing ROS of
intracellular, ferroptosis and autophagy antitumor efficiency has enhanced. In
addition, hMnOx—DOX-Tf can be used to exert antitumor affection and enhance
chemotherapy efficiency by induced ferroptosis and autophagy in vitro and
vivo. More importantly, this study revealed GSH responsive nanoparticles could be a
great carrier to monitor tumor treatment and enhance synergistic
therapeutic efficiency.
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OR-012
A dual-modal MRI/NIR fluorescent imaging probe for
glioblastoma diagnosis

Jiaqi Hao, Yigi Ma, Min Wu, Yu Zhao
West China Hospital

Introduction: Glioblastoma (GBM) is the most common primary malignant tumor in
the central nervous system. The current standard treatment strategy for GBM consists
of the maximal safe surgical resection followed by radiotherapy (RT) and
chemotherapy. However, high risks of disease recurrence and metastasis could lead to
a poor prognosis of GBM due to residual disease after the surgery. Therefore,
accurately determining the margin of the tumor could benefit the surgeon in
rationally and completely removing the tumor, and thus improve the prognosis of GBM.
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Magnetic resonance imaging (MRI) is one of the most important imaging diagnostic
techniques for GBM. Nonetheless, due to GBM&#39;s unique intracranial tumor
localization, the non—specific gadolinium (Gd)-based contrast agents often used
clinically generally cannot cross the blood-brain barrier (BBB) into intracranial
tumor tissue, resulting in that more than 10% of GBM cannot be discriminated by
enhanced MRI. Therefore, it is imperative to find a novel MRI contrast agent for GBM
imaging.

Superparamagnetic iron oxide nanoparticles (SPIONs) serve as paramagnetic
MRI contrast agents, which could be used for multimodal imaging without the
limitations of a single imaging technique. Considering that transferrin
receptors (TfR) that are highly expressed in the BBB and brain tumor tissues could
be used to deliver probes to the brain for targeting GBM, nanoprobes that target
the TfRs with high affinity and high stability were constructed based on the multi-
modal imaging strategy.

Methods: First, we used the standard solid-phase synthesis method to synthesize
"THR (Ac—pwvpswmpprht—COOH, the reverse enantiomer of THR (one of the ligands of TfR),
to improve the stability of THR during circulation in vivo). SPIONs were synthesized
by the thermal decomposition method and were subsequently wrapped by "SPE-PEG(2000)-
amine for surface modification. Then, SPIONs were used as the nanoplatforms to
combine near—infrared (NIR) fluorescent dye Cy7 with "THR to construct a MR/NIR dual-
modal nanoprobe ("THR/Cy7-PEG-DSPE-SPION). Second, the quantitative grafting ratio of
the "THR peptide was examined by an ultraviolet spectrophotometer; the connection of
NIR dyes and SPIONs was determined by a microplate reader; the morphology, size
distribution and electrical properties of the probes were characterized by
transmission electron microscopy (TEM), dynamic light scattering (DLS) and selected
area electron diffraction (SAED); MR images were acquired using a 3.0 T MR
scanner, and 7> relaxation time were calculated. Besides, we examined cytotoxicity
in vitro using CCK-8, and the cell labeling efficiency and intracellular
distribution of "THR/Cy7-PEG-DSPE-SPTION were separately evaluated by flow cytometry
and NIR fluorescence imaging microscopy, and construction in vitro BBB model and
the permeability of probes BBB was investigated by transwell experiment. Finally, we
constructed GBM model in situ, evaluated its capabilities in MRI and NIR imaging
and the distribution of probes in mice by ICP-MS.

Results: An evident decreased absorption in the UV-vis spectrum at approximately
280 nm indicates decreases in amino acids after coupling, which confirmed that "THR
peptide was successfully attached to the NH,~PEG-DSPE-SPION. Meanwhile, a
multifunctional fluorescence microplate reader shows an excitation peak at 720 nm and
an emission peak at 820 nm for "THR/Cy7-PEG-DSPE-SPION , which indicates the
successful conjugation of Cy7. DLS measurement, TEM image shows that the
diameter of "THR/Cy7-PEG-DSPE-SPION nanoprobe is approximately 10 nm. 7% relaxation
were measured with a 3.0 T MRI scanner, and the 7 values of "THR/Cy7-PEG-DSPE-SPTON
were 121.4 S' mM', demonstrating that they are appropriate for highly effective 75—
weighted MR imaging. Besides, the results of CCK-8 shows a low cytotoxicity of the
nanoprobe. Flow cytometry and NIR fluorescence imaging microscopy exhibit that
untreated and pretreated "THR/Cy7-PEG-DSPE-SPION can be effectively internalized by
U87-MG cells and bEnd. 3 cells. Importantly, transwell experiments show that the
material can effectively cross the BBB. Finally, MRI image demonstrated that the
targeting nanoprobes could achieve the targeting of brain tumor via the TfR mediated
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BBB penetration and thereby enhance the MR contrasts of GBM. The heterogeneous
signal enhancements of the fluorescent signals suggest that the nanoprobes could
accumulate in the tumor center and margin, and thus "THR/Cy7-PEG-DSPE-SPION probes can
accurately characterize the tumor margin . ICP-MS results show that the probe could
be metabolized by liver and thus demonstrates a good biocompatibility.

Conclusion: In recent years, the application of multi-modality imaging in the
field of neuroscience has gradually attracted the attention of clinicians because it
can overcome the limitations of a single imaging mode and improve the specificity and
sensitivity of imaging. In this study, 'THR/Cy7-PEG-DSPE-SPION nanoprobes show a
high efficiency of MR imaging and near—infrared fluorescence imaging, reflecting "THR
retains the main functions of THR and has a high stability against protease in the
circulation and an ability to cross the BBB and target gliomas sites. Meanwhile, it
has a longer circulation time and has a low biotoxicity. All the experimental
results show that our peptide modification and the structure of the overall imaging
agent have fully exerted their respective functions. Consequently, this novel
nanoprobe has the potential to stand out in the next generation of targeted
glioma contrast agents and we believe that this success will make a significant
contribution to the preoperative diagnosis and the intraoperative localization of
glioma.
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OR-014
Development of F-18—-labeled acridone analogues for PET
imaging of STING

Huanhuan Liu', Yingxi Chen', Jia Liu', Hongzhang Yang', Jianyang Fang', Shilan Peng', Yuan Sun', Jindian
Li"? Ronggiang Zhuang', Zhide Guo', Xianzhong Zhang’
1. State Key Laboratory of Molecular Vaccinology and Molecular Diagnostics & Center for Molecular
Imaging and Translational Medicine, School of Public Health, Xiamen University
2. Department of Nuclear Medicine, Fudan University Shanghai Cancer Center, Shanghai, China
3. Department of Nuclear Medicine, Peking Union Medical College Hospital & Institute of Clinical
Medicine, Chinese Academy of Medical Sciences & Peking Union Medical College

Objectives: Stimulator of interferon genes (STING) is a critical protein serves
as a mediator for pivotal downstream of cyclic guanosine monophosphate—adenosine
monophosphate synthase (cGAS). The activation of the cGAS-STING pathway has
tremendous potential to improve anti—tumor immunity by generating type I interferons.
Previous efforts on STING-targeted radioligand have been published with dimeric
amidobenzimidazole core[1]. The relevant studies on [“F]F-CRI1 were reported in
iSRS2022[2], here we developed another two acridone analogues with 2-3 PEGs
for  increasing hydrophilicity and improving metabolism performance

Methods: [FJF-CRIn (n = 1, 2, 3) was successfully synthesized and octanol/water
partition coefficient (logP) was experimental measured. The affinity of the probes to
STING were obtained by cell saturation assay. /n vivo PET imaging was performed on
B16F10 tumor—bearing mice. Furthermore, the tumor—to-muscle (T/M) ratios and tissues
uptake were analyzed

Results: The logP of these probes was measured as 1.68 &+ 0.03, 1.03 + 0.07 and
1.04 £ 0.04, respectively, which was gradually decreased as the increase of PEG
chain. Similarly, the Kd value of these probes were 40.62 nM, 102.3 nM and 207.8 nM,
respectively. BI6F10 tumors were visualized within 30 min with T/M ratios 2.31 =+
0.31, 2.15 &+ 0.14 and 2.27 £+ 0.21, which showed no significant difference after
data analysis. Besides, compared with [18F]F-CRI1, the uptake of [18F]F-CRI3 in the
intestines and gallbladder were significantly decreased which may be a result of
hydrophilia increase of the structure (52% decreased for intestines and 62% for
gallbladder). ["F]F-CRI2 presented a middle performance in the above experiments with
a reduced background signal while maintained moderate affinity.

Conclusions: All of the radioligand showed well T/M ratios (range from 2.00 to
2.62), and structure modification strategy effectively reduced the uptake at the
biliary—intestinal tissue to have a better imaging contrast. Collectively, these “F-
labeled small molecules showed promising potential for in vivo noninvasive STING
visualization in tumors, among which [“F]JF-CRI2 showed the best comprehensive
performance.
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Science Foundation of China (81901805, 21976150), Joint Fund of the National Natural
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OR-015
Novel STING-targeted PET tracer for inflammation
imaging
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2. Department of Nuclear Medicine, the Fifth Affiliated Hospital, Sun Yat—sen University
3. Guangdong Provincial Engineering Research Center of Molecular Imaging, the Fifth Affiliated
Hospital, Sun Yat—sen University

Objectives: Inflammation, as a part of innate immunity, plays an important role
in host defense and participates in cell recovery and regeneration. Stimulator of
interferon genes (STING) is a key molecular biomarker of innate immunity in response
to inflammation, and can be used as an imaging biomarker for early diagnosis and
prognosis evaluation of inflammation. Many diseases occur and develop through STING
activation, such as acute lung injury (ALI), myocarditis, rheumatoid arthritis and
atherosclerosis etc. To achieve accurate non—invasive diagnosis of inflammation-—
related diseases, “F was used to label a STING agonist—benzothiophene derivative, and
a novel STING-targeted radiotracer, [“F]FBTA, was obtained. PET imaging was used to
evaluate the relationship between the intensity of radiation signal and the
expression of STING in inflammation-related diseases for early diagnosis

Methods: ALI and myocarditis mouse models were induced by administration of
lipopolysaccharide (LPS) and porcine cardiac myosin respectively in Balb/c mice
while another group of mice were treated with saline as controls. The tosylate
precursor was labeled with F and then reacted with TFA to produce [“F]JFBTA. Dynamic
PET/CT was performed after intravenous injection of [“F]FBTA. Ex
vivo biodistribution of [“F]FBTA was determined by a y-counter. The inflammation
level was assessed by measuring the expression of STING and other inflammatory
markers in the tissues by immunohistochemistry or flow cytometry.

Results: ["FJFBTA was obtained in high radiochemical yield (70%-80%), high
radiochemical purity (> 99%) and high molar activity (32.5 £ 2.9 GBg/HMmol). In
ALT mice, intratracheal LPS instillation led to an acute inflammatory response in the
lungs, characterized by increased expression of MPO and STING, along with a
significant increased [“F]FBTA uptake in inflammatory lesion of lungs. Compared
with the control group, PET-derived data showed that the ALI mice had a significant
radioactive accumulation 1in lung lesions, and the more severe the ALI, the higher
the radioactive enrichment. The uptake of lung lesions (15.96 £ 0.62 %ID/g) and
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lung to muscle ratio (10.62 £ 2.67) reached the maximum in the ALI-24 h group. There
was a strong correlation between the LPS induce time and [“F]FBTA uptake, as
quantified by 7n vivo PET (R=0.94). The ex vivo biodistribution studies of
[“FIFBTA were almost consistent with the PET imaging results. In mice with
myocarditis, ["“FJFBTA-PET revealed significantly higher [“F]JFBTA uptake in the
inflamed myocardium (kP < 0.001), consistent with markedly increased STING
expression in the inflammatory lesions. Moreover, [°F]FBTA-PET imaging data also
showed the heart to muscle ratio in mice with myocardium was significantly higher
than controls (#%kP < 0.001). The biodistribution studies confirmed the
noninvasive imaging of PET/CT, and flow cytometry results verified the infiltration
of macrophages in heart is the main reason for the increase of STING expression in
myocardium.

Conclusions: A novel STING-targeted PET tracer, [“F]JFBTA, was synthesized with
high radiochemical yield and high molar activity. ["F]FBTA successfully tracked
inflammation in mice, such as ALI and myocarditis, and was proved to be a robust
quantitative method for imaging of innate immune responses, which makes it a
potential candidate for clinical translation.
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BRI RA R, R85 T B R G 7 o My an i A K R gt — PR B 30 HIER
R SEIGZE R, ZYPKEEEA MRT T1-T2 &SI EET1, R ONF & —Fh R A /i 5t fri 3L
PRAFEEFA . Z5i6: CMF@BSA GKEFIREHE N —M 2 &8 2 MRS R A K IREr,  WIAE R 4r B i 7= A=
N ROS, P2 B MENIEIT A, MR RGN R A= KA 7 i B AR R BRI 77
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OR-019
B AR E F — SRR T TRV AR S TR 5%

Wridtag
TR 7 Pt B AL LA T L

B R, TR IR SR U R RS WU IR T RIE SR H AR
TR HAR, TTAER, HIEARESE “ U TR 2SR S R0a)T 7 KRR A S 1
AR, MSETHREAEE . BEomPEREM LR,  DAREILIRE 270 VIR B 0T 5 Dy 3 ZE0F 7T
MR, IRARGRE T R RAREE: (D SUHHR HBAZ e T%, BRI & @EiaE . &
PERERT T1 INBLREILIRGREF, JFSI NI MUBUN Zhie, A 2Rk 1 IR R AL IS & IR RIE
FIRETEATEREMIBRIG . (2D BUBTAE T4 RO SEIN S A0 AR B RO B sems A7
T7 A RN R = AR RS 52 VEIRIRE B P A PRTBOT (8 P v F  75 B 5 A B rm 2 A

REMRE (AR EE)
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2. Zhongfu An*, Hongmin Chen*, Wei Huang. Nature Commun. 2022, 13, 5091
(IF 17.694).

3. Hongmin Chen*. Nucleic Acids Res. 2023, In Press (IF
19.160). https://doi.org/10. 1093/nar/gkad178

4. Xiaoyuan Chen,* Hongmin Chen*. Angew. Chem. Int. Ed. 2020, 59, 9914 (IF
16. 823).

5. Xiaoyuan Chen*, Hongmin Chen*. Adv. Mater. 2020, 32, 2000377
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OR-020
ETHE MRI/NIR-11/PAl ZIESHN S FRINESEBITEF
W HART R R BTPERA K AR 5 B | S FE AR Y BRIEM P RIS

A R BB BER
L. PHZEE2ER s B R
2. PHEEHBE
3. PHLH TR
4. BAEREF

BRI BT A P RS B R R X — I A s, I S BT TS BE A S 15 5] S A HED)
BRIV TT G, A R P P g AT A G R R

i ABFFAE T —FhE 8 MRT/NIR-11/PAT 441297 — 44k 5 F 454t IRFEP-FA-DOTA-Gd
(IFDG) fiiH HAT B AT a b, R RO R 6Lt At .

GERL. SHrRBE ) o TAREN A RSB /N SRR AT AR G AE AR RS v, O HRAR A
SR RATEREZ) 24 hy AR PY NI IE A L AT 3 6 HAON o SR R A AT A, il
PG YT X TR SR A7 bR L2 TR 2 J5, R FRET T B 4% 1 NTR-TT/MRT AJ A5 2 SEBAR p szif &
SRR DI, MTTIA 206 R R AL AR DIBR 6T R0, 9F ARG B R FE RSz /N T Hofh ot

GE: AW LA 5% 0 2 D RS R I b VAT S 1T A AT R G e B R, HH
TR FETT 3R A —Fl 4= 7 OO SRS o

19



OR-021
Hi3tH T2 3FEEF7 Fe304@Cys ROBI& KB = RIBHFRGHR

M RS R EMC. SR
L N B2 e P s 2= e

2. TEMEEBE

B IRERMEE] JEYDIREXT Fe304 KMk FIREM . il —FpadimbtEmr . RKifRd85
HHA T ) Fe304 GMKRIURE, {8 22 2 Db 2 B3R [ A8 11 5 Re W6 A 8 3 BT /K AH, i 3. 0T
MR Mg R S48 vt = AL AR e fe . vk SRAVERI#GE, 0 O3 e BB TB) AR B
H2 HARTE) Fe304 gk iiki. KA X G278 (X-ray Powder diffractometer, XRD) X}#f
mn AT RAE I o0 M Ho 2 e, 23 f - BB (scanning electron microscope, SEM) WA ¥
PIRIAE, IEPRES SRR BRAR I S BRE AT R (cysteine, Cys) RIMENM, £ ZETA
LA G KE B2 3 A AR Fe304@Cys BIZRTH AL AR BN J1 27 AR, 4R Bt dn i it
(vibrating-sample-magnetometer, VSM) ZEXJHIEATREMEREM K. I 3. 0T MR g 24, @
T WS VG =2 G AT S AN (RIS 8] s B A R BE N S 5 AR, DR g e Re . 45
e BAUKE ZFEACBR ISR 0. 325 g, 200°CIESE NN 8h F 4 [ Fe304 9K ok 45 &
PEE KRS, SPIRIAEZ) 57, 2 nm, &P ME IR 21 5T 357K8h 1152 HARZ) 201 nm, B
AR BT /KAH, RIS . EMGIERTE R G B B B ) BT L g s R . 4
W JSITA] AR BERT Fe304 GNKIURL I 25 b M SOREAR A 5200 o il 45 1Y) Fe304@Cy s A Kk
BA BN, TR T2 X5 LR A T 2 Fh S 30 ala 7

OR-022

S INRENR AR B AR A EE AR BB B L A TR E BER AV 1S
A— SRR

SR
B E KA & A B e

H s ASFEE BBk R AR L0 BE R 212 B 1000 06 1L A7 e A BRAE T R A, g M1 2
Wg 4 i 1) M2 B PRI RR AL T B 2 (AN RS 8 BEER I AR R« FRATTA R 23R 1251-TON FIZE T R 4K
PR A (9-CON(1251-T0N/Cur) -LNPs) , @ITH YT RS WEHH (SPECT) FiHLHR A%
ORD) BEAERIZEERAGTB, L ik 2 sh T AL st s, X282 — B 1.

MRS D5k B4, #1146 9-CON(1251-TON/Cur) -LNPs, FFAMIERFI S R E R, HR
PLEGZANK AR AR B A e e . UL AR e VA R TR) o LK, gk B o A A7 Ak b
PEAL, K43 BT 9-CON (1251-TO0N/Cur) ~LNPs £ ELWEAH i 1 FUFEEUIE O, 3150 25 e s Bk e fsi 4k
BEYR i AN . T, SRR 22K A R S BRI A SR, TRV AT AR 10 RIS
KRR ARG, 7 BIEES 5 6h [ 36h BEAT/RPY SPECT #1 MRT $94%, VEASBEHRIENL. &5,
BUA R ESIMK, FATRERY) A . Geth, T REER KR AR .

RN, BN SRR B — . EIREYE LT . UM SR R 97, 2%, HAEAR IR BN
Fasg. RAMERU FCR I, 20 R AL 2R R 7E RAW264. 7 4R R B &, T MRT A TON
AEEIAE P AP A B LA R, I HARSN SRS 2 B 9-CON (1251-T0N/Cur) ~LNP F1Z£ 8 & nl {2t B
WEAN AR AL M2 R T, AN, RN SEEGE B, 9-CON(1251-10N/Cur) -LNPs A DL Ml 55 AS B
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P & M1 B BRI 5, TR 125T-TON Mises AL BB Bt (& 1D o BT ML A
M2 WAk, AERE ) AS PERARAGESE, SR BRI IS 2 259820, SPECT/CT R &I T F%,
T2WT FARAE 598G

Z5#5: 9-CCN(1251-T0N/Cur) ~INPs SEHL 7RI KxI Ak 3 AS BEH 5 B, 2128 2 R S 4 Ik
B B J7 TR HER I ES I PRl T &%, SEILAS BREERIZ TR — 181k
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P0O-001

1 BOKE R SRIERN VT AL PR RE A B FEAHESS AN 4B RS B R
E%

A P, REN
1. BHERKZH—HEER
2. BHERIKY

H A B B LA o35 o 2 L PR s 1) 32 B AU 2 R 2 — o ARHIFFL I H A2 4R
T T REFEIR )9 BTk 2 AR B AR VP AR LA 8/ E K R TEME 5% JULEH it &/ 368 ol 2 98 X0 PR 4 o

Tk ¥ 20 A 6 HiERHEM: Sprague-Dawley K RRBAHL > Fyh FE KA (DEX) AlA=EE R KT HR
Ho PHKRIIESZ 3. 0T HiIAR AR I, 55 Mensa, T2WI Ay #K RGP 5. T ARG
LBV LA E R RN o RIR R LD YL PPl BB LA 71 5 S 38 4k . Western blot PPAH B
WL Collagen I, T1T FILFESE AMFRIE. KRS/ HTvEAl MRT 52 &2 5005 A0 B4 4 3 27
br A 2 (AT AR S PR B

g AR R EIR, MR, DEX ZH K R A LR A8 T AR RN 43 5085 1) S P AR 0 35 PRI
(P<0.05) o FRAHG-HHLL YLt T~ DEX LR 4 /N E 45 DL R HES 3L RO A 4L Y0 R DEX
ZH P SR AR R A BT 2538 i (PO, 05) » Western blot Z55 W7~ DEX 4 T AU s, 11T BYfiJs 0
AUERERERARIBEERIN RN P0.05) « HES R ESRERRS S, REEA T, K
JREEH 111, FEEAZ MRS 5 8-0.77, -0.94, -0.85, —0.88 (¥ P<0.05)

SEib B ) S VE SRR AR B, T RIRGJE, TTT BURG R FNLT 4R B R A R IA R
DI, R HIK & AR AR AT DLAER Hh TE G0 Ak AL PRI sl 2 12 UL i 4/ 356 ol 2 98 ) AR
b, RNLPRIIRDRE () 5 B2 Wi (98 7E R S AR A bR &)

P0-002
B/ IR 1 S AL BR AR BRI E Do R I T B 57 E T R B AR B op
KRN RS

Bog. Ko, TEEE
SRR MR — B e

HH: T2 B gK 0RE FREEIR T1 %o Eb 70 R S A 70 S5 B R AR AR 9T

T GREAA/NT 5 nm BEALBRGKERL (Fe304 NPs) , AL (PEG) . i&H%
3 ke EAMHTE L KH AR, BREFELE CT 51 5 P& R RIATIEFES VX2 Rk, RIGENEHE RN
KFF, EwmEzzE o F, ERAFE 0.025 mmol/kg C([FIEHE XL E) (1 Fe304 NPs {E
TG, AE TIWI. T2WI 51, BETS2 St LI oL IR ii% (CE-MRT) AN [a) g4
WL ZZ 06 G T R A5 8] R/ TS SRR DA SR L. A% REE RRIE; R
SIFAE. RHFE. BRAE A BS540, AT MR AREHME S . BT $R bR 35 I R PR 4iR % L 77
BEAT XS L

ZEHL: Fe304 NPs MRS LR E 315 KA Fe304 NPs /B AN LUl efg iy, Gl Bk
B0 S 0 AT HE AT S 309 A%, 5o BB R RS 6 EEFR 15 min J5 %, KB CE-MRA (Fe) AR (KA
Je—FF AT 18145 5 % LU BE 48 CE-MRA (Ga) AR Ry, W CASEAF (0 Bon bR i 5t T4 [RIA, X
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e A L ) S R A 5% S TV B, EL RS RIS (B BE s Fe304 NPs (iU Xof LG 3 i A Y mT 4
FF 2 /N DR T S Rt NI R R R A A, BRI 10 min 5 HE0H I 1 SRR
CAEIX B WIEOR; Fe304 NPs i T HOK SRR R, Joika B E EIEL, EIEARA 4
NI IR B IE A PRVBOR WL B S0t LU 5 i T2WT R RS 5 W R AR

4510: Fe304 NPs WIAEJy— i 3L4IR T1 Xk L 708 o frbed — A FFE 18] A5 5 X EURE s H T A I 1]
TR VR, T DA (R B WS R ) LIS RRAE s A, i TR BT . Kupffer
A AR A B A A, TG A, SO DU AL XS ELRI B 5 1 A TR X
Ko £5 LPTIA, Fe304 NPs &Mz, WACR RIUF FA Al R P A B TE i B g3 Roxt
ELFRIAL R

P0-003
3D-MATRIX 57K 7 o 7 B e L Y i PR L A

RENE, BREE
T R A R = e

HAI  #R5F SD-MATRIX OB e 0. vk WREESEIE IR /Y 59 il 6, H
3. OT-MRT 4734 3% Smm—

TIFLAIR. 3458 1mm-T1FLAIR 5 1mm-MATRIX &34 . 4F ARG KEEVG 3-6 4~ HAE S A K
R 08 Bl . R EAS A 34 (<3mm. 3-10mm. =10mm) , FLER =ANFHS WK%
BRI HEE SEE T ER AR R, 8 (1) 28 fl 53 752 MR, i
5mm-T1FLAIR. 1855 Imm-TI1FLATR FIH85% 1mm-MATRIX b4 #5983 1) A 500 51 604 4~. 656 ANF
752, HPEA<3mm. 3-10mm. =10mm 5354 258 1~ 263 4~ 347 >, 291 4~ 337 >, 349
AN, 554, 56 M. 56 . (2) B8E Smn-T1FLATR. 358 1mm-TIFLATR A3 5% 1mm-MATRIX (46
BEMWLE, p <0.05, ZRESITS%EN. (3 =FFEFW L EA<3mn. 3-10mm. =10mm
Bk R TR, po 0. 05, ZREGIFFE N FikEA<3mm. 3-10mm. =10mm £ H 20
LMEABIEL p <0.05, ZERAGIFEE L. 46 898 lom-MATRIX X0 5 51 e R R A 1 2 v
T3 5% 5mm-TIFLATR. 1mm-T1FLATR, HpllA@ %) BEA2 <<3mm [FIFE 00 R B A LA, HEFRIM IR
AL
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PO-004
Application of MRl in tracking and evaluating ruicun—
labeled mesenchymal stromal cells transplanted in
traumatic spinal cord injury of beagles

A Wbl k. SRUK. XIER. RPEE. BT
P AR AR 22 e B S PR e

Purpose: This study was to investigate whether ruicun (superparamagnetic iron
oxide nanoparticle) labeling can be used to quantify the number of MSCs and observe
their dynamic migration with multiparameter MRI using an animal model of TSCI.

Materials and methods: Multiparameter MRI was performed. MR parameters, Texas
spinal cord injury scale (TSCIS), and histopathological results were used to evaluate
the distribution, differentiation, and repairability of the transplanted cells in
TSCI.

Results: Group T showed a significant T2 shortening effect but similar
repairability, compared to group M. There was no difference in fractional
anisotropy (FA) between group M and group T (P > 0.05).

Conclusion: Multiparameter MRI tracked the ruicun—labeled MSCs quantitatively and
evaluated the repairability dynamically in a TSCI beagle model.

PO-005
IR AKIRET Exo-USI0 B HEXA & T it & AT BRBR FE AV SELE

s

&M, EE
TR AR — L2t

HE: BRI —FE A RBRCEMEMR, BT HAEZ G Z A8 T 24297
WI3E, T BN RIS W DL A B AT 5 T AR SRS SE R S o Al A e i U3 5
BEJ1, FFTTVENEARTER PN IBIE N EY); SR PURBE ATV N BAR TS IR AT g, 18 2% 250
AT AL A (000 PSS (0.) RIGHER (ROS) o ASHF TR AN A HE [ V7 B R 3844 )
R, 4 G ORI [0 328 006 A R e A e P, XoF oo s v A 40 TR sl et JEL P 38 = E0IR A

J7ik: @R E UG B T IBUSUE B gK BlE—— /N DU A = R G K R T (USTO NPs)
AR Panc-02 U AT A I AM bR, FEESMIMAGURIRER Exo-USTO FR#E TRAE; KA Western
blot PLR %' BB SEIG T FT Exo—USTO 4H AR /K FRIZREGRLGE; JEit CCK-8. it =M A 1245 S 6
9T Exo-USTO BEA 25 UMby (GEM) itk = 48 Panc—02 40 B3G5 f A 5 s 3@ it R ik v 59 Exo—
USTO BF FE AR ET X i i B L 1) MR RRAZ R, 72 R ik 49 Exo-USTO 8t b, BeA g
JEsVEST GEM, WF T Exo-USTO BES GEM HIZEARIE TR

Gk &— RPIRMERRIhH & B RIGFRe k. FAE s fIEEZ) 122, 5nm FI/MNBRGK
PREE Exo-USIO. fRSMAMSZIRUER, FPKERETAE BRI ERE )1, BetBiem USIO NPs ik AR
ANMAIRCR, HEMmIR T 2EEE R AE, ML PR ME 10, 724 0., PR E AN HIF-1 a BAHKIEIE
IKF o ZYKIREI S N GEM J5, WA Exo—USTO & 5 45 (R A 31 2200 A 47, 2%, 60. 2%, 2]
MOVE T2 50 32.99%. 41. 79%, PT84l USTO NPs #H. fEfTE/ MR, 99K 4%T Exo-USIO
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SR R AR A MR SR IIRE ST, IF DI LA L JE 55 05 s B toR sk S, AEIC & N GEM &
BB R HATTROR

S50 BN SNIMA GRS Exo-USTO, HAA RIFREFRESGE MR Z 2, Mg
GEM 17677 2R -

P0O-006
IDEAL 1Q &1 BOLD-MRI &= V¥4 A5R A% U Sk AN BE i 78570 M 57t 2
JEXTAN PR D iE R RAS BT AU SCIR P ot

wEEL . RENS
L BHIERIRES IR Bt
2. BWIBERIR

Hi: MR E i SRR R . R 2 W B T ScE LR D E R T O, 7R
15 PR S e o ) 75 B — v R BT AT 5 1) T ELR PP AG 5 BAL 8 B R« AT 5T B AEDN )
PRITIET MRT (9 I8 7= T R0 I 3 B A AE LRI RE A Fe o (1) 5 B2 B 4

MRS T77: K 48 O SD K RRAK T Hb ZEKAATE ST HIA R R EL (0, 2,4, 6,8, 10 K) Bl N 6
AN 2R MRT F45 K SRR VU Sk L APk LA TR s D0 K BRUPF U R 48 70 AR ik ) v B[] LA
LA ) IR AN TR HE Getfnyi2r O JepPAloR SRMLAF4E 1) Z 40 AR TR G . CD31 Fa%
T Ge e vk 1 DU K AL B0 I8 T Rl . @i 8 [ 57 Bkl VEGF-A Al MuRF-1 B I RIE . IR
HMAH I AT VEAL MRT 5 B 2805 A R0 2 B 22 bR B 2 (R A DS 5 s . i, i ROC 28
3T MRT € 5 ZEE WL ek DR BRSASEE AT IS W Rl e S T

SERL. FHECXHEZH, BET MRI B95E 8250 PDFF. RO T2 {HTES — REIH B L2
e, BT 6 RG22 510 MRI-CSA AE AR R VYR 71 UAACER 8 R Gi it 2 55 ik 715
IFE] CLLEYA: p<0.05) . MRI-CSA 5 HE-CSA i (r=0.67; p<0.001) ; ORO [Hf"5 PDFF
(r=0.67; p<0.001) ; MVD (r=-0.79; p<0.001) F1VEGF-A (r=-0.73; p<0.001) 5 R2x%;
MuRF-1 5 MRI-CSA (r=-0.52; p<0.001) Z[EAFAERAR M. T BB PEAS Y PDFF. R2*A1 T2 {H
B AUC 43514 0. 81 (CT 95%: 0.69-0.93) , 0.93 (CI 95%: 0.86-1.00) A10.98 (CI 95%:
0.94-1.00) .

g5i: MRI B Z 2 PDFF. R2+A1 T2 A] TGP LA s/ i () - AR 4 . 24 PDFF K
F 1. 25, R2x KT 53.85, T2 KT 33.88 I}, T LLAIMTILAIVEAAE K BRAR Y ol oy 2

P0O-007
ET S BB RREF ISR N FESHRIETS
&

5K I
REBERR

HFENEYHIOCEIRE (D-DFT) BARMIZOCLNEN I S LR AN T Rk

PR O 25 RV S R A N I E, (B AT BT IR AE ) B RS B R A
(P VRS D7 TH A ) R, SRR SRR, A SCHE AT D-DET FIR B2 = 1) e 41
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et 1S H08MG Tk, EEASE: KT Hbs BRI 250 B AR S H 200 iz
P 53y SR I A G0 S5 0riEg &, AL B IR AT A U A

s KRB R T2t U R 5O R 1A S E R L, BEE AR
BHE S AN 1 SR R AR TE BN G &R, SRR VB R ) SR VST 51Nk
TR VAR BRI 28 (R XM T A% T3 iR R S AR U 5 SE IR Bk 2 (8] I 22 57 e IR 3L
RN EEY TE. R SEl R mE AR B S R R E R, W
FEARIRE ST 29 RPP A B At — R ik .

P0O-008
BETFIEK. HE. AEATHEFESII(VIN EESHBAESIZE
N E Fie4E 4R PD-L1 Rk

PUPIR SN 7]
L TRERKZIRR LB
2. THERIKFBER

HE: BRITIEETIRR. RE. R Z N A TE 3 (IVIM) 58 5 2 500 E 1 51 2k B T = 25 41
MR LT EmE 1 (programmed cell death protein ligand, PD-L1) ik, FfiRALH P
B hE .

Jriks EBPEGYN 2021 4F 1 H & 2022 4F 12 A LIRS & 1) 128 flyis B, 1% 7:3
EEAFKE L BEAL 7 9 R A4 (90 f91) 5 38R 4 (38 f91)) « BT A 3 TR YT AT IVIM H34, X HIE
P ARARAAT PD-L1 S b e th . IR B H IR WELTIRL, 78 TVIM 341 b s Sed il i
KIZTH2) KSR X (ROT) , W R4S BUR B (D)« HEE 50 (F) AAY B RS (D%) » K x 246
By MOTFEAR t A2 0EL Mann—Whitney U RS PEAl PD-L1 FRIABHIEA SR EA R XS B E R K
H logistic BIED e HMSIAHRH R, FEo i s AR A KA B8, J8id ROC
2R\ RHE 2R B e S il 2R VP AR RS YOI AL R S PR AR

EWL: FIGO 403, WL 2. B2, MELEEBE. DER PD-L1 RIARMSLARN R,
DA 3R A 37 A 2 IR 28 F8E N7 ) B A R TR A A R A £ R R T A R, AUC 43314 0. 887 Al
0. 845, & T IR PEHALRL (AUC 2352 0. 756 F110. 749, P<0.05) . FETHESHEAI 4T 414k &,
Hosmer—Lemeshow f 36 - BEA A (LA FE K IF (P>0.05) 5 BBkl B8R ) LG 1)
AR BIMER T, A B N4 3R 2 v Tl A B Y

25t TR, W, RN TIEE) IVIN) & ES @y & - m E . BT
R PD-L1 RIE, TR, W e 8 G 1T AN AR T 7 A v SRRt
FB K.
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P0-009
FRATEFES (VIN EESHES TRALR PO-L1 RIETN
FRIIRAR A E

XITFE S R
L TRERKZIRR LB
2. THERIKFEBER

HE AR AAHT2 30 (TIVIM) 2 82500 5 S A1 AR 7 M A0 T2 B A4 1
(programmed cell death protein ligand, PD-L1) ZiA T A Al FRANE 5

Jrik ATBEYEGNN 2020 4F 1 A& 2021 4F 12 A &R ELH2 B SRR 78 BIYIiZ B, RuiiT
IVIM 1346, X HIFR BT ARARAST PD-L1 S difbdeta. 2 LU RIEALE TVIM 51 L s
BORJZ A ROT, SRECHG N 2iH 8 250 (D) « HEE 0 (F) A LR S (D%) 5 FIFMSTAEAR t
R4 LL AR - S 40AE PD-L1 RIABHME S M ZE S, Spearman I HT #2405 PD-L1 14
KMo iRk ROC Hl 2R PEAh & S5 T 2L RE -

45 59 PD-L1 FEak FHMEZH 0 D M % B A (0. 66 0. 12 vs. 0.74+0.11), ZR A G
(P <0.05); PHLLN DA AE LB ZE I TEGeir 5 (P >0. 05) , AEAT I FHAE 2 45 B 1 2
R34 (11, 2144. 6 vs. 12.4349.83; 0.17£0.10 vs. 0. 1840. 10) . #k—B M4 B R
D {5 PD-L1 £k B (r 5 8—0. 36, P <0.05), DI f{H5 PD-L1 FikTEAH S
(P >0.05) . DA TN E 2 PD-L1 FRIEMI IR e A 0. 85(0. 73, 0.93), HEFFEH 95. 72%.

518 TVIM S50 D (A REK 93 k8 27K 70 79 B S G PR EE: 73 25, B8 MR s e e 4H 2 PN & i
BEGHIE oL S WERFE, RS PER s, TIE TN E 20 PD-L1 Rk el G hmic, e i
G IR T A TG N PR AR

P0O-010
Predictive value of adipose tissue metabolism
heterogeneity in the aggressiveness of non—small cell
lung cancer

Qiannan Wang, Caozhe Cui, Ning Ma
The First Hospital of Shanxi Medical University

Purpose: To determine the predictive value of adipose tissue metabolism
heterogeneity in the aggressiveness of non—small cell lung cancer.

Methods: A total of 67 patients with pathologically confirmed NSCLC were
retrospectively enrolled, and the patients were divided into MO group and M1 group
by M stage. All patients underwent “F-FDG PET/CT examination within 2 weeks before
treatment. CT and PET images of the patients were analyzed to measure the maximum
diameter of primary tumor lesions and metabolic parameters such as
SUVmax, SUVmean, SUVpeak, metabolic tumor volume (MTV) and total lesion glycolysis
(TLG). At the same time, 3D slicer software was used to get SUV, area
and volume and other parameters of subcutaneous adipose tissue (SAT) and visceral
adipose tissue (VAT) from "“F-FDG PET/CT. V/S ratio, defined as SUVmax of VAT divided
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by the SUVmax of SAT, was also obtained for intergroup analysis, and included
subgroup analyses by pathological type and BMI level. Finally, the correlation
between "“F-FDG PET/CT semiquantitative metabolic parameters of VAT, SAT and primary
tumor lesions was performed.

Results: Among the 67 patients, adenocarcinomas was the most common histologic
subtype (71.6%) . And there were 24 patients with stage MO and 43 patients with
stage M1. VAT SUVmean (P=0.016), VAT SUVmax (P < 0.001) and V/S ratio (P=0.016) in
group M1 were higher than those in group MO. But other parameters related to tumor
lesions and adipose tissue were not significantly different between these two
groups (P=0.05). In the subgroup analysis, there was signifcant diference in Ki67
(P=0.022) and maximum diameter of primary tumor (P=0.014) between lung squamous
cell carcinoma and adenocarcinoma. VAT SUVmean was significantly different between
overweight and obese patients (BMI=24 kg/m’) and normal BMI patients (18.5-24.9
kg/m’) (P=0.022), while no significant differences were found for the remaining
parameters (P=0.05). Further, we demonstrate that the VAT SUVmean was positively
correlated with tumor glucose uptake (r=0.401, P< 0.001).

Conclusion: In patients with distant metastasis, VAT SUV and V/S ratio were
signifcantly higher than those without distant metastasis, and VAT SUVmean was
positively correlated with FDG uptake in primary tumor lesions. These suggest that
visceral adipose glucose uptake may serve as a potential biomarker of tumor
aggressiveness and predict distant metastasis in patients with NSCLC.

PO-011
B s (X0 5 Bt Xt /) B B i g (R 2R A A T A1 1B

T EEE. D7
I PHEERRR 25— PR e

HE: BRICIG WA S57 08P /N2 i i 42 2 P ) J0m 417 1

T Rl AR 2 BEAIE SE 1 AR /NN P s BB 67 51, 4% M A4 D MO 4R ML 2. B
HEEYTIRITAT 2 W4T "F-FDG PET/CT ke #r. Z0HT B3 A CT A PET BRI S5 K% g e Kk
BRI, 10 SUVmax. SUVmean. SUVpeak. R ACHAAR (MTV) TR fiF s & (TLG) o [A]I
FIF 3D slicer BAFM "F-FDG PET/CT _E3REX Bz T i iy 41 48 (SAT) A1 Py I Fig i 4. 48 (VAT) F SUV

L AR V/S ST T, FEIR BRI K BMT K- T W . eda, 3T VAT,

SAT [¥) 18F-FDG PET/CT -5 AR S50 5 5l A g 95 248 (P AH DA% 2 BT

SR 6T HERE T, B WIHLET R (71.6%) , MO 3 24 5, M1 343 1. M1 21
ff] VAT SUVmean (P=0.016). VAT SUVmax (P<0.001)#1V/S & (P=0.016) 57T M0 44, 15 hiE
I3 AR J2 i P 2L 2R S oAt S E R 2L ) 22 SR B S i 24 L (P=0. 05) o W2 A7 e, kg AR i flig
FEH Ki67 (P=0. 022) FJE & e e K B4R (P=0. 014) Z %A Giitrm . B EMACREHEH BMI =24
kg/m2) 5 1EH BMI B3 (18.5 ~ 24.9 kg/m2) [f] VAT SUVmean Z A 4ttt X (P=0. 022), H4
SR ERTGTFE XL (P=0.05) o BbAh, FRATUER VAT SUVmean 5 I8 8] 45 bl 5% B A2 IEAH G
(r=0. 401, P<0.001) .

g0 AR B d, VAT SUV AT V/S (B E & T IO mab ##  Hg, H VAT
SUVmean 5 Jif & B899 A% i FDG F B IE A DG o 3 3 B P I I J0 WA Qo S5 o 2k T BB A Sl /Nt e
it B R B PNB AR bR Y, AR BN TN T A R

29



PO-012

£ 18F-FDG PET/CT B REEfREIE M TN R BRI RS
RESR S TR RYE FHAIHEX MR

AFE
RIER =AY 1L B2 e

Hi: ABFFET S CT-PCT K& SUVmax AHELEL, #R5T 18F- AR A 8 & bE (18F-FDG )
PET/CT ot S 4550 (PET-PCI) X PMP SRR FRA» 70 | ot J A A7 1 B R A8 o

Tk ABFILGIN 30 VRS BI4T 18F-FDG PET/CT A 2%, AJGEEIIUFS A PMP [,
Ve 7 R BB R FR 5 (PCTD) 43 DR /08 13 AN, 3 7l SRR A X sk PMP S bt 1)
18F-FDG e KIFHUE, i SREMm. ATt bb et 47 PET-PCT ¥F43, A4 A5 13 N X 3R
P iR g b KK AR5 0. 5ems Bem ELEET CT-PCT ¥4, NI EZN 0-3 45,

SER. RIS RN, W PMP B ) PET-PCI. CT-PCI. SUVmax &2 i TR B4 .
Kaplan-Meier 2} #7 7~ PET-PCI (P<<0.001) . CT-PCI (P=0.003) . SUVmax (P=0.005) ¥ PMP
g PFS HA WM eME, BARIZE COX /M1, CEA. CA125 SR/ 2 A%t PRS A & YT 5
#, CA19-9 5 PFS MG B L. ZHF COX /i g 7R, PET-PCI (P=0.005) .
SVUmax (p=0.035) A& PMP FE&3 Tl J5 A7 AR 2, i EdE CT-PCT 78N I H A R 2K 5 PFS AHC
MEAREZ,

ghit: PET-PCI A BT ARFT N PMP FIH VR EL2ERF1E, PET-PCI=18. 5 &12 Wi i s £ BIME
PET-PCI 1 SUVmax XJ Tl PMP B K H —EMIME, 5 SUVmax #HEL, PET-PCT Xy itk @ A= 47 A
TR TEA = o IGPRTERMN CEAL CA125 i E o G0 AR A % 52 R TG 4 Bh e . PET-PCIT 1 %
T IR ARG SIPERT PMP 1 28 KGR K FRoA8 e A dehn, A EEAE NS PMP & iR £
Faf (R —ANBbR e, AT I R TG Y7 77 Sl 8 e 48 FEH

PO-013
BB ch 2R B R H3K27 T BB RS IR ST

Jibt
TN R LB

(Y B b oRiE Pk i 28 i 58 H3K27 A8 S R CT A MRT SU18 3R B, B45%
TSR A AE, FREST AR 77k BB 89 1148 T AR BEAS W A o ok 18 A rp 28 e
JRIR A H3K27 A8 S5 U B8 3 IR AR B ek . 2558 32491 (36.0%) AT Efii, 36 4
(40.4%) FrFWiT, HAMTAESE. MRAE. == WS B M. LR X, 66 4
(74.2%) JE&RFN, DFREGE; 756 (91.5%) Lo EEm KM . s sk 34 CT PR E
E-M R, TIVI BTG-S, ToWl BE-MasimfES; 296 (32.6%) fEAFRIFEE T
AEINIE, 6 BIFEH L, 7 B RUREGA SRR L. 46 14T DWT Au ey, 28 5] (60.9%) Joslifs
FEsZMR, 1861 (39.1%) JR#EBEHEAZFR; 30 #I4T MRS fufx, 28 41 (93.3%) 2k, 86
47 MRT 3858, 50 1 (58.1%) ZRFAAEHIR ML, 22 1] (25.6%) NEAREE/ Tomit, 12
Bl (14.0%) % JRERHE N BLSE TR I B & itak, 2 WA RIS 5B BoiAk . R 5 A A I
B, “RKBKBESIE” &E I (841D 5 2941 (32.6%) WML “HEKHIMAEFEANIE" 5 BT AL

30



10 5] (27.8%) AT, “JROUE" o 5t MNoRIEME T 2R UM H3K2TM 22 R 1 B — 2 IR
FHFIE, A BT ORATHER IS W

PO-014
PET/MRI-informed brain age matrices in Alzheimer’ s
disease: a systematic review of the l|literature

Hanna Lu
The Chinese University of Hong Kong

Objectives: The state—of—-the—art concept of brain age and brain—predicted age
difference (brain-PAD), indicating the brain&#39;s accelerated ageing pattern, has
been increasingly used as a phenotype in age-related neurodegenerative diseases
especially Alzheimer’ s disease (AD). The availability of methods for integrating
magnetic resonance imaging (MRI) and positron emission tomography (PET) data has
enabled the practical potential of combined anatomical and molecular imaging to be
explored. The present systematic review summarizes the diagnostic information
provided by PET/MRI in AD patients

Methods: A literature search was conducted in three different databases. The
terms used were “brain age” or “brain-PAD” AND “Alzheimer’ s disease” or

“Alzheimer’ s disease” AND “PET/MRI” or “PET MRI” or “PET-MRI” or “positron
emission tomography/magnetic resonance imaging.” All relevant records identified
were combined, and the full texts were retrieved. Reports were excluded if (1) they
did not consider PET/MRI; or (2) the raw data were not enough to enable the
completion of a 2 X 2 contingency table

Results: The majority of PET studies observed significant metabolic reduction in
temporal cortex and hippocampus in AD patients. Structural MRI studies found AD
patients had gray matter volume reduction in frontal cortex preferentially, but also
in other regions, such including parietal, temporal, and insular gray matter.

Conclusions: In this review, we discuss the application of PET/MRI in the course
of AD and summarized region—specific imaging features that closely related to brain
age prediction. Combined with MRI, PET will provide a great opportunity to precisely
visualize AD from diverse perspectives by using radiolabeled agents and high—
resolution morphometric features involved in various pathophysiological processes.
PET and MRI imaging techniques help to explore the pathomechanisms of AD
comprehensively and find out the most appropriate clinical biomarker in each AD
phase, leading to a precise evaluation of brain age and related changes in the course
of AD.
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PO-015
An antioxidative nanomotor for thrombosis prevention
safely

Yixin Zhong, Gao—Jun Teng,Haidong Zhu
Zhongda Hospital, Medical School, Southeast University

Maintenance of the balance between antioxidative and reactive oxygen species
(ROS) is a basic biological process, excess production of ROS leading to endothelial
cell apoptosis and platelet activation, promoting thrombus formation ultimately.

Thus, antioxidant has shown great promise in thrombosis prevention. Herein, we report
an antioxidant nanomotor, MDPC, which consists of melanin and catalase with further
surface modification of polyethylene glycol. Utilization of the interplay between
enzyme—catalysis—induced positive chemotaxis, we find that the MDPC specifically
converge to injured endothelial cells and activated platelets, and is capable of ROS
depletion. Besides that, capitalizing on the reducing properties of melanin, the MDPC
mediates the reduction process from trivalent to divalent iron and simultaneously
promote the production of disulfide bonds. Our data demonstrate that MDPC exhibit the
potent of antioxidative capability in endothelial dysfunction and platelet
activation, and suggesting a promising mechanism application for thrombus prevention.
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PO-017
The imbalances of ACC GABA/GIx levels in PDM patients
may be the mechanism mediating depressive symptoms and
pain catastrophe

Xue Chen', Zhou Huang’, Yonggang Li’
1. Suzhou Municipal Hospital
2. the First Affiliated Hospital of Soochow University

Background: The central nervous system (CNS) mechanisms leading to poorer mode
and pain sensitization remain totally unclear in primary dysmenorrhea (PDM). The
anterior cingulate cortex (ACC) is particularly important for pain unpleasantness
with negative mood. Neuroimaging studies have confirmed the structural
and functional disruption of pain-related brain networks in PDM patients.
Dysfunction of the GABAergic/glutamatergic pathways have been implicated in several
chronic pain disorders. However, the specific levels of gamma—aminobutyric acid
(GABA) and glutamate/glutamine (Glx) neurotransmitter in the ACC and their
relationships with the clinical characters have not been researched in PDM patients

Methods: Using the MEGA-PRESS sequence and a 3-Tesla MRI (Philips Healthcare,
Best, Netherlands), we obtained ACC metabolite concentrations from patients with PDM
(n=41) and age— and education—matched healthy controls (HCs) (n=39) in menstruation
and periovulatory phases. The GABA+ and Glx levels in the ACC were compared between
groups and between two phases in each group, respectively. The GABA and Glx levels in
the patient group were correlated with clinical characters

Results: Compared to HCs, PDMs showed significantly higher Glx levels (Cr

referencing; Water referencing; CSF—corrected) and mildly higher GABA+ level (not

significantly) in the ACC in menstruation phase. PDMs had the same tread in
menstruation phase, when compared to periovulatory phase. In menstruation phase, the
SDS/PCS scores of PDM patients had a positive correlation with GABA+ levels (Cr
referencing/Cr referencing; Water referencing), respectively.

Conclusion: The imbalances of ACC-GABA/Glx levels in PDM patients in
menstruation phase may be the mechanism mediating depressive symptoms and pain
catastrophe.
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PO-018
Machine learning and the prediction of cerebral
ventricular changes in fetuses with ventriculomegaly
postnatal ly: a fetal MRl study

Xue Chen', Zhou Huang’, Jibin Zhang', Yonggang Li’
1. Suzhou Municipal Hospital
2. the First Affiliated Hospital of Soochow University

Background:

1t&#39;s unclear whether the occipital white matter (WM) radiomics of fetuses
with ventriculomegaly (FVs) have changed and can be used to predict postnatal changes
in the dilated lateral ventricle

Purpose:

To evaluate the intracranial structures and occipital WM T2WI radiomics features
in healthy fetuses and FVs and to predict the lateral ventricle changes of FVs
postnatally based on machine learning.

Materials and Methods:

T2-weighted 1.5-T single—shot fast—spin echo MRI was performed in 52 normal
fetuses (NFs) and 95 FVs prospectively in a single center from Jan. 2014 to Aug. 2021
and followed up on the abnormal lateral ventricle changes after birth. Clinical
information, intracranial traditional structures, bilateral occipital WM T2WI ROI in
NFs, and occipital WM T2WI ROI on the abnormal side (s) in FVs were all gathered and
compared. The traditional model, radiomics model, and combined model were established
to predict the lateral ventricle changes of FVs postnatally by Random Forest (RF)
GaussianNB, and Decision Tree (DT) algorithms, respectively. Receiver operating
characteristic curve (ROC) analysis, calibration curve, and decision curve analysis
(DCA) were used to validate the predictive performance

Results:

There were 7 fetuses with postnatal neurodevelopmental delay and 4 fetuses with
genetic defects in the FV-stable group, with significant differences between groups.
Among the traditional data, there were no significant differences between the FV-
resolved and FV-stable groups (p>0.05), while significant differences between the NFs
and FVs (p<0.05), excepting the occipital WM/CSF T2WI SNR (p>0.05). The occipital WM
T2WI radiomics of FVs differed significantly from those of NFs. Based on the
occipital WM T2WI radiomics on the abnormal sides of FVs, it was effective at
differentiating NFs from FVs by the three algorithms, with AUC ranging from 0.93 to 1
and 0.79 to 0.94 for the training and validation set. There were some differences in
the occipital WM T2WI radiomics between FV-resolved and FV-stable groups. With AUC
ranging from 0.86 to 0.97 for the training set and 0.62 to 0.76 for the validation
set, the radiomics model based on the same three algorithms may predict lateral
ventricle changes in FVs. The combined model predicted lateral ventricle changes much
better. The DCA revealed that the combined and radiomics models provided nearly
identical clinical benefits.

Conclusion:
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Our findings suggest that the occipital white matter on the dilated sides of the
FVs may play a key role in the progression of ventriculomegaly, as evidenced by
significant T2WI radiomics characteristics associated with changing ventriculomegaly
trends.

PO-019
Multiple treatment modes combined with nanotechnology
induce pyroptosis to anti—tumor immunity

YueLin Huang, Defan Yao
Shanghai University of Sport

Pyroptosis as a new form of programmed death. It is manifested as the caspase
cleavage of gasdermin family proteins triggers the cells to expand until the cell
membrane ruptures, resulting in the release of cell contents and causing a strong
inflammatory response. With the development of multidisciplinary joint diagnosis and
treatment, the use of nanotechnology to induce pyroptosis has been a hot topic in the
field of tumor therapy. Studies have shown that nanotechnology combined with tumor
therapy has a positive effect on promoting anti—tumor immune response. It can be seen
that there is an inseparable relationship between pyroptosis and anti—tumor immunity.
The research on anti—tumor immunity based on nanotechnology in the mechanism of
pyroptosis is deepening. New nanotechnology or nanomaterials can be applied to
photodynamic therapy, photothermal therapy, chemotherapy, mitochondrial targeted
therapy, nano—catalytic therapy, sonodynamic therapy and other tumor treatment
methods to activate different pathways of pyroptosis, which provides ideas for tumor
treatment.

Nanomaterials synergistic tumor therapy can induce pyroptosis to trigger
anti—tumor immunity. Photodynamic therapy is an optical therapy in which a
photosensitizer absorbs an appropriate wavelength under a laser to produce a
photochemical reaction to destroy tumor cells. As an intermediate of photodynamic
therapy, photosensitizer combines with nanomaterials and produces biotoxic singlet
oxygen to kill tumor cells after light activation. In the tumor treatment strategy,
nanocatalytic therapy is mainly to stimulate the chemical catalytic reaction of
nanoparticles in the body to produce oxidative stress in the tumor. Nanosystem can
regulate glucose metabolism to cut off the supply of glucose, which can better induce
pyroptosis. Sonodynamic therapy is a new type of non—-invasive treatment following
traditional therapy and photodynamic therapy. Among them, sonosensitizers synthesized
by nanomedicines can shape US-responsive agents to enhance specific sonodynamic
effects, such as sonoluminescence—mediated anti—cancer effects. In recent years,
mitochondria have attracted much attention as a potential target for anti—tumor
immunotherapy. Using nanotechnology to target mitochondria to induce cell death is a
method for treating tumors. The sharp increase of Ca2+ in the cytoplasm can lead to
mitochondrial damage and irreversible cell death. In addition, a variety of
chemotherapeutic drugs have been shown to induce pyroptosis of tumor cells
Nanomaterials loaded with chemotherapeutic drugs to form drug delivery systems can
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improve the effect of anti—tumor immunotherapy. This nanopreparation can inhibit DNA
synthesis, induce cell death and increase the killing activity of T cells. In
photothermal therapy, the photothermal materials so far include noble metal
nanoparticles with high photothermal conversion efficiency and high unit price
carbon materials with large photothermal conversion area, some metal and nonmetal
compounds and organic dye substances. Using nanotechnology to design photothermal
materials with good water solubility, strong biosafety, high photothermal conversion
efficiency and reduced thermal damage to normal tissues can effectively induce
pyroptosis and improve the efficiency of tumor targeted therapy. Photothermal therapy
combined with nano—preparation at lower treatment temperature can effectively reduce
the thermal damage of surrounding tissues, which is of great significance for future
clinical transformation. In addition, multimodal combination therapy can more
thoroughly remove tumor cells. For example, photothermal therapy has a good short—
term effect on tumors, while photodynamic therapy lasts longer. Photodynamic therapy
and photothermal therapy synergistic therapy can complement each other and solve the
defects of both. In the existing anti—cancer strategies, whether through single-mode
methods such as photodynamic therapy, chemotherapy, nano-catalytic therapy, or even
combined with multimodal therapy, these treatment strategies can change the redox
balance and acid-base balance inside and outside the tumor to achieve effective
inhibition of tumor growth and metastasis. With the increasing value of medical-
industrial intersection, it is particularly urgent to find a precise targeted tumor
treatment strategy under the promotion of intelligent medical treatment. With the
development of precision medicine, it is necessary for us to think and explore the
appropriate use of nano—preparations to regulate the tumor microenvironment to
achieve positive application value.

P0-020
Fe—mediated self—assembled nanodrug for tumor
microenvironment activated synergistic ferroptosis—
based—chemodynamic/ chemo therapy and magnetic
resonance imaging

Zhongsheng Xu, Liang Zhang, Mingfu Gong, Tao Sun, Chunyu Zhou, Shilin Xiao, Yun Liu, Dong Zhang
Department of Radiology, Xingiao Hospital, Army Medical University, Chongging 400037, P. R. China

Introduction: Due to the low drug concentration, glutathione (GSH)-based
oxidative stress regulating system in target tissues, and its serious side effects
doxorubicin (DOX) usually shows a suboptimal therapeutic effect in clinical practice
The synergistical combination of DOX-based chemotherapy with iron ions based
chemodynamic therapy (CDT), sensitization of cancer cells by GSH depletion, and
responsive targeted delivery of DOX have been regarded as a potential efficient
strategy to improve the therapeutic efficacy.

Objectives: To develop an iron-based poly(lipoic acid) nanomaterial DOX@Fe3+-LA
(DOX@FL) which can optimize the cancer therapeutic effect by achieving targeted
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magnetic resonance imaging (MRI), drug targeted delivery and tumor microenvironment
(TME) activated synergistic ferroptosis—based-CDT/ chemotherapy.

Methods: Benefiting from the strong lipoic acid-Fe3+ coordination, Fe3+ firstly
efficiently chelated with DOX, and then mediated the disulfide open—-ring
polymerization and self-assembly behavior of lipoic acid, synthesizing the proposed
DOX@FL nanodrug with a one—pot method. After comprehensive characterization, targeted
MRI and TME activated synergistic ferroptosis—based—CDT/ chemotherapy based on DOX@FL
nanodrug were explored in vitro and in vivo.

Results: DOX@FL nanodrug with spherical, uniformly distributed morphology and
high loading of DOX and Fe was successfully synthesized. Under TME, the nanodrug
could synchronously release DOX and Fe, and then induce -OH generation and
intracellular GSH depletion efficiently. After incubated with cancer cells in vitro
and administrated in vivo, DOX@FL nanodrug both showed a multimodality synergistic
therapeutic effect. In addition, the DOX@FL nanodrug showed pH- and GSH-responsive
MRI due to the paramagnetism of Fe3+, suggesting DOX@FL NPs be a good TME-responsive
MRI contrast agent in vitro and in vivo.

Conclusion: The developed DOX@FL could synergistically exert DOX-based
chemotherapy, iron ions-based CDT, sensitization of cancer cells by GSH depletion,
drug targeted delivery and targeted MR imaging, and finally optimize cancer
theranostics.

PO-021
A Self-Cascaded Chemo—Photodynamic Prodrug for
Fluorescent Imaging—Guided Immunotherapy of Triple-
Negative Breast Cancer

Defan Yao, Dengbin Wang
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine

Despite the success of immune checkpoint blockade (ICB) therapy in cancer
management, 1CB-based immunotherapy of triple—negative breast cancer (TNBC) still
suffers from immunosuppressive tumor microenvironment (ITM). To break through the
bottleneck of TNBC immunotherapy, a self-cascaded unimolecular prodrug consisting of
an acidic pH-activatable doxorubicin and an aggregation—induced emission luminogen
(AIEgen) photosensitizer coupled to a caspase—3-responsive peptide was engineered
The generated prodrug, could not only release doxorubicin initiatively in acidic
tumor microenvironment, but also activate apoptosis—related caspase—3. The activated
caspase—3 could in turn trigger release and in situ aggregation of photosensitizers.
Importantly, the unimolecular prodrug exhibits a renal clearance pathway similar to
small molecules in vivo, while the aggregated AlEgens prolong tumor retention for
long—term fluorescence imaging and repeatable photodynamic therapy (PDT) by only one
single—dose injection. Furthermore, the tumor—detained PDT boosts both immunogenic
cell death of TNBC cells and maturation of dendritic cells. Finally, the combination
of repeatable PDT with ICB therapy further promotes the proliferation and
intratumoral infiltration of cytotoxic T lymphocytes, and effectively suppresses
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tumor growth and pulmonary metastasis. This prodrug is a proof—of-concept that
confirms the first self-cascaded chemo—PDT strategy to reverse the ITM and boost the
ICB-mediated TNBC immunotherapy.
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RS 5224k, A7 HAREME DL . FrA T8 bR 38 516 R A G L AR08 52 7 E AT 0 b o

508 Fe304 NPs fRAMIRZE SIRAE R &y 2K Fe304  NPs ENI&ER 4T CE-MRA i
AT M AR, PTCAE 2 0 RoR G5 FL IR ZE 50 s 32 Al i bk S izt v 43 52t HLAA B 1 S R K
Bs Fe304 NPs FIMAE X LU om A/ R vl 4ERE 2 /NI DL b 1 SHAR 4 S b N I 487 Fe it 4 Bl 4 1 47
Ah, 5 ks SRR COEA RS WK, Fe304 NPs T HOKGRARIIRK, ToHEEL B I
o, FEENKN 4 NS, BB RIBCR WA S R sR, T T2WT BUE LTRSS I R
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ZE1: Fe304 NPs RIEN— Mg Mith T1 @& 525758 K i 18] B R4 W4 Ao O A S50 50, 18
TR ARG, FTUERESEZMRAERE; Bl TFHAGRER a‘zgﬂaﬂﬁmupffer?ﬂiﬂ@&%
Wﬁﬂﬁfﬁiﬂ@ﬁﬂ% R, A S IR, oA B LIS R A R R TR RS . 25
Fe304 NPs, J2—fhze4. B RCR RAF. HA E KW ) mm PR A By i Lot B4 el

PO-025
Biomineralized Ceria Nanoparticles Target the Heart to
Improve Diabetic Cardiac Remodeling By Regulating
Mitochondrial Oxidative Stress and Decreasing Excessive
Mitophagy

Qingling Zhang', Yunpeng Zhang', Shifeng Cheng’, Bingxin Xie', Jing Peng’, Yang Zhao®, Tong Liu
1. the second hospital of tianjin medical university
2. Department of Radiology, Tianjin Institute of Urology, The Second Hospital of Tianjin Medical
University

Objective

Diabetic cardiomyopathy is an important factor affecting the prognosis of
diabetic patients. Mitochondrial homeostasis imbalance is the standard molecular
matrix of metabolic diseases and cardiovascular complications. The specific molecular
regulatory mechanisms of mitochondrial oxidative stress and reactive oxygen species
production in the pathophysiological state of diabetes are not fully understood
Mitochondrial homeostasis caused by reactive oxygen species may be a critical link of
myocardial remodeling in the pathophysiological form of diabetic cardiomyopathy. This
study investigated the role of reactive oxygen species and mitochondrial homeostasis
in diabetic heart remodeling and novel nanomaterials&#39; effect and potential
mechanism.

Methods:

The animal model of type 2 diabetes mellitus was constructed by high—-sugar and
high—-fat diet +STZ, and the relationship between mitochondrial homeostasis imbalance
and diabetic myocardial remodeling was investigated by observing the changes in
echocardiogram, electrocardiogram parameters, and hemodynamics in diabetic mice, as
well as myocardial histopathology, electrophysiology, and molecular biology
experiments. The suitable vectors for synthesizing nanomaterials were investigated by
RNA-seq analysis and high glucose stimulation of HL-1 cell lines. Synthesis of novel
nanomaterials in biomineralization and examination of the biosafety of nanomaterials
at the cellular and animal levels, as well as appropriate safe dosages for animal
use. By stimulating HL-1 cell lines with high glucose, the therapeutic effects of a
high glucose environment on oxidative stress levels, mitochondrial damage of
myocardial cells, and novel nanomaterials were initially investigated at the cellular
level. Then, in vivo experiments were carried out to evaluate the structural and
electrical remodeling of the heart in mice and the effects of treatment with novel
nanomaterials on the above cardiac remodeling by body surface electrocardiogram, in
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vivo epicardial electrical mapping system, echocardiography in small animals and
myocardial histopathology. To explore the potential mechanism of novel nanomaterials
to improve cardiac remodeling by protein imprinting technology.

Results:

Echocardiography showed that left ventricular ejection fraction (LVEF) and left
ventricular short axis shortening rate (LVFS) were significantly decreased in
diabetic mice (p<0.05); The thickness of the left ventricular anterior wall and
septum reduced the volume of the heart cavity was enlarged considerably, and the
ventricular weight was decreased (p<0.05). The electrical conduction velocity between
myocardial cells in the DM group decreased significantly (p<0.01), and the conduction
heterogeneity increased significantly. Masson staining of myocardial tissue showed a
significant increase in myocardial intercellular fibrosis in the DM group (p<0.01).
WB showed that the expression of activated AC-MnSOD and a —SMA increased in the
diabetic group. In contrast, the expression of mitochondrial dynamics—related
proteins OPAl and DRP1 decreased, and the expression of the protein Pinkl/Parkin
regulating autophagy clearance of damaged mitochondria was up-regulated. Combined
with RNA-seq analysis and protein imprinting experiment, high glucose stimulation
significantly increased the TfR gene and protein expression in cardiomyocytes. Using
the specific receptor binding properties of TF-TfR and based on the theory of
biomineralization, cerium dioxide was combined with Tf to prepare the nanomaterial
with good water solubility, stability, high—efficiency nanomaterial enzyme catalytic
performance, and excellent biocompatibility——Ce0,@Tf; The nanomaterial combines the
specificity of Tf with the antioxidant capacity of cerium dioxide and good biosafety.
Ce0,@Tf treatment improved the cardiac function of diabetic mice. Echocardiography
showed that both LVEF and LVFS were enhanced. Transmission electron microscopy (TEM)
showed decreased autophagosome formation in myocardial tissue after Ce0.@Tf treatment,
and Masson staining showed decreased myocardial fibrosis degree after Ce0.@Tf
treatment. WB suggested that the expression levels of mitochondrial dynamics and
autophagy-related proteins recovered after Ce0.@Tf treatment. Mitochondrial function
and stability improved

Conclusion:

Diabetic disease status/high glucose environment leads to myocardial remodeling
and imbalance of mitochondrial homeostasis (mitochondrial fusion, division,
mitochondrial autophagy). The biomineralization method synthesized a novel
nanomaterial, Ce0.@Tf, which targeted cardiomyocytes mediated by the Tf-TfR receptor
and improved cardiac remodeling by regulating mitochondrial homeostasis through the
anti—-oxidative stress
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BT 7R b 3R RIS BT T U P

R EAE R
JEstfe TR

I AR I R IR VA I 97 RGPS T VR AR AR T e 26 VP4 S5 IR R R P O2 /D fi—52
FERE MR 0 . BB RELER RS NIRRT T SR T EANIRIT T R, W i 18 97 i
(E)o FH AT L SE IR 7 5 Al B B RRM e IE4IAb =X (NIR-TD) %GR AR H  4r 7%
R, WFBEBRESR S AT IERREAS A ST, REZEUNIR-TT 26 ERE R —i@
TEASI 55 SZAME R 2 T4 A g TR 22K, X CASTE G 1t 2 76 AR BEA BRI AS R 0 i i 25 43
B3 AT RAG AN T BRSO Caspase—3 ARG 25 FI0T 25007 S i s 4
FTH LB . RIESEIER Caspase—3 AL, SEi . ShAKI AL REEEOR, X Hb AT RS
S A 28 A3 A PSR R, A BB b 7 B 2 ARG R I 97 RO AG 777

ARURBHRIEE T —Fh Caspase-3 W, HAG SUBIE(E 5 1 LA NIR-TT %GR ET
DCNP@IR-806, FH T- % 44 P JHUTT % 1) Caspase—3 HEATTCAI . A Mk LU (4 S2INF R A5 RS 1 5 & o
J IR BB R AT 2 TBUT G, IKBE S R Y Caspase—3 i1 8T V) S S0t ik K4k TR-806 fii
o BB, X —ANKE, HAE 980 nm BWOGHEUK TR 1550 nm AL)FEY (FLex980, 15500 AA%,
TMAE 808 nm IWOGIKR T K 1550 nm ALf%¢ ) (FLex808, 1550) 2855 . 44 P AMSZu#E & PRARET i Eb
FAES (FLex980, 1550/FLex808, 1550) HMIIT I 1 Caspase—3 IIEAE— EVEH N £IEH. [
Ja LAY JE s Pe A 1) Caspase—3 NMFSE, EEL T 48 h I NIR-TT LLER 5% 6(s 5 5 i ik
FPIF R R R 2400, IATKEYTE 12 h AR R TGE SR =X, 450
TRGRIT B BURTT VAR B RORTT « AG R BT T BRI R R, PSSR RIE T ROR
FI AT S, SREIT R SEIUMIRE ML REEARID R IRIT, NI R IR LTI A
RS IRAE T — MR Tk

PO-027

E-TmIbk—E B ) |- L BRI R T 4 4B RRE L B BB EIA 5N R
KBRS S &R

R L BEEZ L meRAE . RSLES Y. R TEAR
L BRERERA 25
2. MR BERIRARL R AR EE AL L
3. LI A NREE Bz 22 R

B AURGERTH G T — bR 4 B AL 2 R (FAPT) —Rgl—t R )1 - AL
IELLANFOCIRET FAPT-T-Q-Cy 7. 635 GeR HBEIRAR (05 N RES R R ET D RT3, AR
VELS RT3 GRS RN, BE TR Rk Stokes 4%,  ATHTHRAS BT 1A AR
Ko BT HRELNEE (PEG) G NTTLMCACIE K MERZ54CE) J1 A B 5 oI R
itE S A B AR A e AR S

J5¥: VA FAPT WEMRES KN BHZ, 8Id 12 28 SN e A (N3-PEG-IRIZE-N 244 i 7 — bk
FE) s IR, HRCE. 2, 3, 3-=FIILRMGI W, 3— (2 F R mEmh— 1 -2 ploe— 1 TR P9 £h 55 9 Ji
Bl 400 B, MIERRE B (A — NI Wi Rt 1 A — S I e AR 1) 45 A AN R )
Cy?) , SRJRIEIEH (1D fEAHIR-BRIA R (CudAC) ridi4id SOSDRAER A A1 B #E4T 45 Bl
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Al A FAPT-1-Q-Cy7, 2 Jeiish il 45 2L =y OGRAR i A AL rT 43R T2l . 5 2mT DU i 3L P
Jis 6 LR S AR 2 R AE T BOW H bR RET AT PRAN AR DEAN &5 45 St — P &5
ko

gER. HARREN FAPT-1-Q-Cy7 Zalifh 52 s 4 KT 98%, & B IRENE . LR
Tl DA R it 4 RAE T B HodH AT T S5 MIRE, PR S  nT DLERER A [ (M+H+2Na) /3] 06 481. 15,
PREF I I R AN KA 732 nm, SR G RN 839 nm. HI25 525G 45 SR B R4S FAPT-
1-Q-Cy7 & & H T AEAARRARSLLS,  THONIRN A 22 R AE J 45 M o50E IE AR R b ek

ZE: AR IEE LT — N A FAP (I 20498 o4k FAPT-1-Q-Cy7, i K4k
W AL T RN 5% e R SR T A Tl 21 Ah— X K YE N, 38 S B 24 AU ) A4 8 A SBAS 9

P0-028
“WEK" PR MR E LA AR RIS
Bk

RS2 R L MmN SR WWE L TER
L FRERERZA 25
2. MRERIRSARL R AR EE AL L
3. LI A NREE Bz AR

HE: AR AR T — M e 4egniin L & A AMHIF] (FAPT) - JRAR-M5|eE Cy7 I4r
AN CAREr . ORIk ) S AT B A SR AR AT AT 4R AN BRI L ER L (FAP) FORE A1, 380
JIRSR A ST R AT F RN, $R AR A REAS b, MG AR AR VA R A AR R

Ji%: UL FAPT MEMRIS RN BERZ, @i 12 2B W 5] N N3-Tinker (N3-PEG-WRWE-N Z% A5 i
B, MEBIH A (N3-1inker—MEMREESL) 5 DICKAZ. A CBH. 2, 3, 3-=H REMEIVEE N EE, @
i 3 BN, MEEAER B (5 Pk I A 5 R FR RS CyT) 5 ARSI (1) AL
PIP-B BRI (CuAAC) T4 & IR BLFFARER A I B AT 84S, 7E Click OV Al RN A
B HILLB], PR A S8 B RN LEBEARSH “XWAH#SL” L 29 IR e
(FAPT) 2-Cy7, —f&®E A 5—f5&E B M, FEAERL “Hgisk” fxiIREr FAPI-Cy7. 2 J5 MEEAL
PERR . JEEER . At . TR BAR S T T I TR AR, DA EE B G R 45 R Bk
i, VAR — iR I R, BAGEA L O XCE #E ) FAP [T 4075 a R ET

gERL. HFRIRAR (FAPT) 2-Cy7 Jo 5 HRARET FAPI-Cy7 £ 145 71 HPLC Zhik 54l #4 KT 98%,
T ARG IR 1S 2 5 i S5 3RAE T BOW 5T THAIE, S S E mT L (FAPT) 2-Cy 7 1)
[(M+2H) /2] V. 1067. 11, FAPI-Cy7 RO BT WLL (M+3H) /3] 6. 454. 70, FREFI SRR AMR
W Ko 784 nm, BTG RS K N 826 nm.  (FAPT) 2-Cy7 7EiA 3 mM ¥R JE T UST il & 47
F R HIE B A

g5t ARREER IR AR T XA B FAPT —RAR-M5WEE CyT i LLAM 0 IR e
(FAPT) 2-Cy7, #REFHIE R EE AN SR 5% 6 & B E R AR I 20 b — X, TRl PR BT B4 R U A AP
B, HAATF RN 40 B A0 B A T A A

43
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MRI 5| 5T X EREARRER R R T &R ERER
i g

JE ek
WL K 222 2 e s AT R B e

H

FER T —FMRL 515 N RO IR EEGEL (TAMs) $RRIMIZKF &, LLon IRIFFEE R IR 24t
5 BB A, IR BRI Al Mo

Jiis

TAMs #L ] HIEPE AN AKIRITRL NP 3 i 22 R AE TR KB B B ER (HA-DA) 77 S ATk 15 5 1) ]
Gy — i 1 . SRS YCHERLEE A LA X S ZRAT SR CSEAT I X NP BEAT RALE o R FH AT HEHS /)
AL, WLEE NP ZEAR Y R G 5 i ) MRT 2GR SRS, TP NP IR SRR P 1) 20 0 2 1 2 2
IR

gk

FATILEFRIARLZ) 69 nm [ NP B 7T ieE EWELH IR A1 (1297 1 o NP A BOGROKRE T Fe3+E 47
RN, A FL Ry MRT X EEFIRGHE . NP BRI BER (v, 4 145mM-1s-1, i
NP RN — R RO TR o TR RS T8 /N B KIS NP AT TIWT,  SRATTA BT X AR, %%
MAFHME S R ESE 1/, AP 5 BIEE IS AR, A Ik ixs b e s
tfkim. MEZT, fE TL iR AR A BT Rr 2 P 58 B (/N U F A i R, e 5 A
FHR UG S HER M ICIL IS W . (EIRIT 7T, NP R T4l B R IR S48/, {EEvi R EH &
Ko BAVE IS R A M2 ELME A B S AR A D ML MR, SRR A, AT BT R e
BIRIT R

a5k

G, PR T R ARG BRAR NP AR R . — R LRI MR AR IR IR
T IZRMGERW], TAMs SRALIAIT IS PTT ¥5-3 1 1CD WJ LA 4R = iRy 7 (197 2. R,
AVRAURE 9 MRT 5] 5T ) E 28 G e oA B 08 2O R VR T 7 T FedR (T B S, By ELEE (O BB A
REACE -

P0-030
IS —XEF-BRRAPKRST B THERBEEF ARSI

HEEE L ERRC. EUEC. R REE L i, EEE. bl
1. REERKEH
2. REERIKZEE ZMRER
3. KRB ERKZME MR =R

H
WA IRTE T T ARIRAE BA FARIFSE LR WL RS, TR 515 TP AR SHIHA
AT T AR IEM 222k, 55 T2 I (NTR-TT) 526 AR AR o S e (5 ) —Ff
HEHOR, B0 m T IO Wi S UM GEIRE, BT E RO . 16
ROUBEHIGIE 4% (IR820) Sllm FRALHEASE A AIMIME 2% (1CG) AIZERIMEL, A RIEFR 26
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SEME, It 5 AR A ELAE T DAAE R e ik S AR T - B OB YRERER . PRI, BT A
Ab X AR F 0 E R OCERE F R K B il TR SR T AN R AR 2 v P A B .
T
i 1:2 FIEER LA TR820. A IILiE 85 /KA iR R iHE— /N, R iRaifs 2
IR820-FHE AR &M, MRARINM FHE T RAREAL . NIR-TT R SR XA R R AT
FAE; A MIT FALURIY) A HATMRL BRI TS NIR-TT %A% 515 TN iR B i i A A
iR i R AT FARVEIT -
gEH,
WIS EA RIS 2T N RS20~ & A Z &5 e tREr, RINSREL T /N R B M 4% BH A0
JHPRE ) NIR-TT % Y6 g F AR M. IR820 5 HEAZIMAHE/EHM L, A/ IRS20-HEHAE S
YRR, SRRt RS e R, RN EA RIFAEYMAEN. AT
FRELFIKA 25 2P A E AN S EAE, H&0 IR820-F & AR AR N IRE e LB T
NIR-TT R FERRAGF ARG, 1SR R S i 5 BRIs I T 0L, ReTh SE B A B Ad Bk 22 i Uk F
Ko
2R
FET TR820 Bk NIR-TT % YEREVER B AR eI BEA, FRATEH T —FhiEH T
NIR-TT RGBT FAR FMIA RS 87T R, OEFIKGAZE IR820-AHE AR AWIMIAN H
RIE RN I ARh 253842 B 75 RS TR820- A B IR AWITIA B, Ih5ERR T B Wil R SR
I SERT NIR-TT 98 Y6 g S FAR G M. Rk, IR820-HE AR AWILEE XA FEIR ) NIR-11 5%
SIS FAR PRI R 5RO AT .

PO-031
IR0 alpha BUBERHR 24K 18F FRICHUSMERETROIZIT. SRR
RNEEMFEBFM

VR . 527%
TLI548 B 7 B2 W T

B MERERZAR o (BRa ) FATED Y & B SUBRE R B T0% /4 o AR UREHDL3E DY St
I M e B BT R — 2R BB ER o 1) UF ARic U S FEREL, 3 PET BORIEH T AU 12
JTHEARERIE .

Tk UL L-COE R TR SRR SRR IR, IR DI R, SRR I, &
FRAL IR, S T SR RAEAGIE I, SR ERIETE 6 25 SRR EE (R) — a — F Jng| I
Pk, (R)—a —FHIBEmIN P et 5 A-fr K8k CBEARIA-0Ts) HURKIZR R ) Pictet -
Spengler 3 ] LAHI453 {5 A -0Ts JER MFRICHTIA, FIF "F-Xf-0Ts FISRIZEUR G B °F Frid i
JBURTEREE, 2 Je @A E T ARG 2 b, 5 SRR BT B PE R AL A A 5

e M HRERK SR E R TE AR 40 SRR BEL Iy S A8 PR FT IR BT ROSE IR T itk B 2S
BT

g8 AT RI-R4 DU BUR R ES , HAULSCRTE 1-41%2 18], U4 5K 99%,
logP 7£ 1.65-2. 49 Z 8], DU ERE SRR ER e (pH = 7. 4) BU/NRUMIELE 37 ° C 3L
BHZ2D AN RFFRRE . X AP RE BT TIPSR 1E: BR%F RL 72 ER o« 4B &R
MCF=7 Fp AT DA Xt B PR TR AR BT 5 ZUBH T, R4 R2 7E ER a "4Hfid & MCF-7 Fl ER a 4Hfi
7 MDA-MB-231 H IR I T BN B E 2 ek, X s A0 3 0 R mT e S B g
ERa o IMRZGIRS) S R FREF RL 7R IEH /NRAR N Dh—2 8 1507 X B, A 2 2
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290.96 min, YHERF-ZIAZIN 37,3 min, FEEFEHLF3A0 . K IR EEERE B RERAN B AED) 22PN
IEFEREATH

GE: AU UL T PUSUE e HEEI B SR BT A R T VO ANE ) o RS2 AR T AR
SPHEERER, IR AT T RAE, X AP AN REN AT T WD B0, R ERE
WP BRI I RE ) R S RN 2B 112247, A A s S5 A B R AT () AR R

P0-032
R R B =AES-2 N B B4 RAAKIER T4 HEHREIEE
AR/ FRTURSHREENIT S A

et BRI L PR AL RWE L TER
L FRERERZA 25
2. MR ERIRARL R AR EE AL L
3. LI A NREE ez =22 R

HE): HEREREIKE-2 (MetAP-2) fEZFERE TR EEIL, RREMUE T IHEBET
2- (2! —FRHELRIHL) -4 (3H) -MEMEIRRER (HPQ) I3 Y Me tAP-2 M [ 28 |5 2H & 40 K IE FiL 7 R B 2 -
HHLKZ BAR (PET) /29EUBSRET Met-HPQ-"F, H:Z R4 T MetAP-2 B Y30 5 4 i)
HPQ-"F 7] [ 4125 AL BN AR K MUhr o e 4m R P fOs B, 5L REF S ROE (ATE) T A T4ip
PR, RIS ] F B i A4 1 PET 215

ik HARRER Met-HPQ-"F KMk 2245 My DO AMBEER AL A [ A HLTEE ] HPQ. it = 4
5 HPQ B N, N- — FH SRS H L = MR 8 (AMBF."F) Z5 . BEAS S iR 5 i R AR A Bk JE .
T S B TR AN HPQ 2 (A1 (1) SR . SREHIN & 720 L 2, 5- R B KR N I k), 2T X
37, Mitsunobu e 5 T ISR IR . AR s e~ . 4 (1) 2 56k S50
Click 4F&2E 10 5 ) N AR B HERUT PEERET Met-HPQ-F, i Gilid “F-"F [F4 2532 #e B 0] i) i) 15
BREF Met-HPQ-"F, AT 5 &L EM2E0R

SER . RINERAS T MetAP-2 Wi A [ ZHAE 44K PET/ 56X A H bR iR4E Met-HPQ-"F Rij {4
Met-HPQ-F, £l 452 HPLC 4lifb 5 i o SRAG 74 20 mg, ZHREIE 99%LA I, FH1E B R R I
Jo RS ST B 5 M AT T #0AE, EST-MS i A mT 0L [M+H] " 1. 906. 63. Met-HPQ-F "]+ /5
4 P ARic 5 H bR IRER Met-HPQ-"F .

SER . AR RN G A T ARE RTR Met—HPQ-F, W] FH i £ MetAP—2 Wi 87 f) [ 2H 3 4h K
PET/ % e WU AR Met-HPQ-""F, Z44%1 mI 7E B0 o Bt HPQ-""F T 7 iR 40 B PN i A= 5 21 3%
R, MURTLUET ATE H TR AEALR, TR R iG R 1) PET BARES 345 e AR L i 1]
1%, N MetAP-2 NHIFIF T IE R R 24— R R S0 T A,
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i ANIE RS AR T S4IR T, 1 H T1 s BARESRTH A IR o PRk, Al fay & (1
‘A2+B4” RGN, AR IRIMLE S Y (DOTA-GA) NE ZRAISI R s Tig i, H
HA B 2h /2R e VEAN T1 sh A RE -

MRS T D odid ‘A2+B4” MIERETT, BRI R AR, SRR SRS
TR AR E RS K7 (Gl 624 G3 A1 G4) , BHJSATE pH 7.4 BEE4LE 1T, 3KAGHH N 4L #E
E&W) (G1-Gd. G2-Gd. G3-Gd I G4-Gd) ; 2) WHIFMEEM 1T (ASITT) SE4SLLG, PG PUAS it
Ko FELEEEAE pH 1.5 2 RIS i dasett;  3) 7E0.5. L5 F1 3.0 T fids NP4 PP =
R FIERZFIN T1 TG RkEE, Hak B rh 3l )7 28 e Rt B850 i v 10 3 5 FEA T R P G SE R
AL

R0 AL UL ASTIT 8T E A, MIMALE 660 nm &b H L —ANH B4 Sk
W, R PUH T FALE PR E It (- 1) o W 1c fas, 2P DTPA-Gd 1 T3 112
FaE %, 168 h jEEL B FHEAMERS; MU Fh 2L Ko TALIER R 30% /8 47 AL B T R B
B, Hh B RESS TENSTEER 64-6d AL S [ 4 tL B B8 T G1-6d LA AL A s
(gadobutrol) o F4k, PUFNSIA K> T4LIE RN T1 SRR RE 23 = T DOTA-Gd, HBEE T
B ACFEEREn, shigre ik (B 1d) o AT /F DOTA-Gd, G4-Gd A THEM, HK
B[] P o I/ R Sk 0 L A RS AR, HL T DTS T 20 ¥ tH 1000 wm PR RIS (B 2) .

ghit: JATIhHE T BA s AR v UL T st RE I ST Ry T ALIERET, IR A
DUSE O ML B Sk L A AR R

P0O-034
—Fh B 2N Y Fe (11 1) B it iRE =7
A&, 2RV, JRiL
JIBEE 22 R
HA:

FIH Fe" #l&— R EM AR SRRSO /N FRESIRIEE A, A NI PR AL
IERFIRE RO AN, BT AR A A LGS SR 5 L i AR W e Ak e AL

T

TR AT (0.5 T) Wl5E Fe-CDTA KL, @ik UV-vis 52 Fe-CDTA fEA A 41
NHIBN SR EE: LA GAd-DTPA X, I CCK-8 VAN E Fe—CDTA 4 EEME (4T1 400 ; #E
TE5 /N BRANFREIR /N BB AT O G 9258 (3.0 T) FIZGAREN S350 s R TCP-MS HF 55 v 5t
IEFEH 24 /NEF S /N BRAR Y BR BE 1 o

gEH.

Fe—CDTA (i %EN: = 1.16 mmol's”’, 7 = 1.20 mmol's”" (0.5 T, 32° C); FFomMRIkEsk
7 (HC1 = 100 mM)) , Fe-CDTA f¥J UV-vis FFEMRILTE 72 /NEFN TEAE 4k, R B Fe-CDTA 7 Lk
MU T EABRERRSIEREN; " BT EgrsLi (Hepes, pH = 7.4, [Fe] = [Zn] = 100
MM , Fe—CDTA ) UV-vis FFAENRIKTE 72 /NN TEAR L, 3R Fe-CDTA 7E LR F T AR 3)
J1%ERaE M. CCK-8 SEIGR I, 7F 30-500 MM ¥KJEVEFE N, Fe-CDTA 5 Gd-DTPA HA ALK FI40
Mgt . NRARN G SRR W], Fe-CDTA f& B (A AN s 7], HIm sl fi24. R A fil
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5B 5 GAd-DTPA #BALL; TEfPE RS (AT1) , Fe—CDTA Wb k- frxt bl 3855 2k 5 5 Gd-DTPA 48
o VEGFIEFEH] 24 /NS, TCP-MS W45 R WHE R FIAE S HA B B R I -

ZEip

Fe-CDTA B —Ffaettm . B, ARG EL B om S i i AR P TE5% B8 B0 AR AL 20 B o/ s AR
R, A IR RELIE G AN LE A RO AR -

P0-035
BRI N E = 8k 2 ThRE S TR TSI & R R R/ R
KR SR

ERETEIN VAN A NS ERN 0 1
L N =27 e Fi s 2= e

2. TEMEEBE

HE) 4 Fe304 HiTEAKTIR (Fe304@CA) , PALHEIHYTMERE: 4Lkt E B RmIEHIG
(Fe304@Cys) , N T VG /Mg RSV E g R L sh kst (AMD) JigREHi4% .

RS 5 R LT & i Fe304@CA . K RE S INN Kt Z BRVE W, #l75 Fe304@Cys.
(1) ¥ Fe304@CA 5 T & THURMINEEE (AMF) W, FHLAMAREBLGETEE . (2) ¥ 30
UG 22 A (1 SR BB N SEER A (n=15) FIXFIRAL (n=15) . SIS RSNk, BEE 2>
AT 1. 2. 3. 4. 5 h 34T MR T2-mapping iM%, MmN %) (Fe304@Cys) J54T MR T2-mapping %
%, HCHE)E T2 EZME, R A 3 R, WIRATHETR . BUKEHFRAS BT %S 40 4
VR /N g B R AN 54 1R 7 B AR B RN S RE PN 2 TARET B b . BN ] i SRS 4 R 2
B Al 22 TR FHBOSTREAS K06, T ZEL SN ] 550 T2 {3 251 A 4H P8 LS FH B R 2507 22 494, IR
HH 2R 2 AT AH G BIE

i (1) fF AT4KHz, HN 34. TA ) AMF 1, 0. 4g/ml [#] Fe304@CA [I5 )& RELE Smin I M
30°CTEF] 48°C.  (2) SEZERZH 5 NISHE A T2 (H 2 TR, ZRE%I%E . Sk
05 ANINHA S T2 (EZ2EZE A G FE X (o BB 3R, T2 8 Z W K. AT 3
hIREER I DI IRE . B N EMI AT, SRERIERTNFIEZ SR TE, BEREERT
BESGREFER N SRl 4 h W EESGEIANLZ, U2 N B> B G 8k; B 5 h i3
FEZ. R 2 g, et R EGBIVE, WUENSS s — .

4518 Fe304@CA TERFE M AHRFFE S, BA RIFMRHGEYT MRS MRT T2-
mapping & B RGBS Fe304@Cys 7> T-HREME BT @ BTG AMT Mg aBEsifs, xFF 2w i A
B
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