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Supplementary Materials
Supplementary figures:
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Supplemental Figure 1. Assessment of cell surface expression of CD38 by flow cytometry. Three cell lines were CD38-positive, including two hematological malignancy cell lines (MM.1S and Daudi) and one lung carcinoma cell line (A549).
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Supplemental Figure 2. Assessment of the radiochemical purity of radiotracers used in the study. (a, b) [68Ga]Ga-NOTA-Nb1053 and (c, d) [68Ga]Ga-NOTA-NbGFP remained intact immediately at purification and three hours in the PBS buffer as assessed by instant thin-layer chromatography. 
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Supplemental Figure 3. Ex vivo biodistribution data. The results showed detailed uptake of [68Ga]Ga-NOTA-NbGFP in the blood, major organs, and tissues of MM.1S-bearing NCG mice. Data were presented in terms of Mean ± SD (n = 4).
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Supplemental Figure 4. [68Ga]Ga-NOTA-Nb1053 immunoPET imaging of a subcutaneous MM.1S model with spontaneous metastases. (a) Coronal and (b) sagittal immunoPET/CT images showed [68Ga]Ga-NOTA-Nb1053 uptake in the subcutaneous tumor (blue arrows and blue dashed circles) as well as in the bone marrows involved by MM.1S cells. Following daratumumab premedication, (c) coronal and (d) sagittal immunoPET/CT images showed decreased [68Ga]Ga-NOTA-Nb1053 uptake in the subcutaneous and metastatic multiple myeloma lesions (blue arrows and blue dashed circles). Specifically, [68Ga]Ga-NOTA-Nb1053 uptake in the hip joint (white dashed circles) decreased significantly after daratumumab premedication. The liver, kidney, and bladder were indicated by the red arrow, yellow arrow, and white arrow, respectively.
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Supplemental Figure 5. Region of interest analysis of [68Ga]Ga-NOTA-Nb1053 immunoPET imaging data in the positive control group and the daratumumab treatment group. Data were presented in terms of Mean ± SD (n = 4).
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Supplemental Figure 6. Strategies reducing kidney accumulation of [68Ga]Ga-NOTA-Nb1053 in normal ICR mice. Representative coronal and sagittal [68Ga]Ga-NOTA-Nb1053 immunoPET/CT images of mice in the (a) control group, (b) gelofusine intervention group, (c) gelofusine + lysine intervention group. d Region of interest analysis of immunoPET imaging data. e Autoradiography of the excised kidneys in the experimental groups. f Quantitative analysis of the autoradiography data. The results showed that there was no statistical difference in the kidney uptake of [68Ga]Ga-NOTA-Nb1053 in terms of counts per min. Data were presented in terms of Mean ± SD.
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[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Supplemental Figure 7. The effect of a high dose of sodium maleate in reducing kidney accumulation of [68Ga]Ga-NOTA-Nb1053. A higher dose of maleate (14.4 mg/mouse in 100 µL ddH2O) significantly inhibited reabsorption of [68Ga]Ga-NOTA-Nb1053 in the proximal tubule cells. In this case, the kidney (yellow arrow) uptake of [68Ga]Ga-NOTA-Nb1053 was 3.54 %ID/g, while the liver (red arrow) uptake was 11.38 %ID/g. 
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Supplemental Figure 8. [68Ga]Ga-NOTA-Nb1053 immunoPET imaging of subcutaneous Daudi tumors. a [68Ga]Ga-NOTA-Nb1053 immunoPET imaging of subcutaneous Daudi tumor. Coronal (up panel) and transversal (down panel) immunoPET images showed clear delineation of the tumor (blue arrow). The liver, kidney, and bladder were indicated by the red arrow, yellow arrows, and white arrow, respectively. b Region of interest (ROI) analysis of the immunoPET data. c Biodistribution data showing the overall distribution of the tracer in the blood circulation, major organs, or tissues. d Hematoxylin and eosin (H&E) staining of the resected Daudi tumor. e Immunohistochemistry staining of CD138 (left) and CD38 (middle and right) of the resected Daudi tumor. Two different clones (10818-R128, SinoBiological, and ab183326, Abcam) were used to stain and cross-validate the CD38 expression. ROI and biodistribution data were presented in terms of Mean ± SD (n = 3).






Supplementary table:
Supplemental Table 1. Compounds that were explored to reduce kidney accumulation of [68Ga]Ga-NOTA-Nb1053.
	Compound
	Brand
	Function
	Route
	Timing
	Dose

	Gelofusine
	B. Braun
	Megalin ligand
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25]i.v.
	Co-injection
	150 mg/kg

	Lysine
	Sangon Biotech (Shanghai)
	Megalin ligand
	i.v.
	Co-injection
	400 mg/kg

	D-Mannitol
	Sangon Biotech (Shanghai)
	Diuretic
	i.v.
	5 min before
	480 mg/kg

	D-(-)-Fructose
	Sangon Biotech (Shanghai)
	Inhibits ATP-mediated endocytosis
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]i.p.
	5 min before
	10,800 mg/kg

	Sodium maleate
	Aladdin
	Inhibits ATP-mediated endocytosis
	i.v.
	5 min before
	480 mg/kg


Abbreviation: i.v., intravenous; i.p., intraperitoneal. Gelofusine or gelofusine + lysine was co-injected with [68Ga]Ga-NOTA-Nb1053.
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