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Chemical name: Cy5.5-Cyclo(CGNSNPKSC)

Abbreviated name: Cy5.5-GX1

Synonym:

Agent category: Peptide

Target: Tumor vasculature

Target category: Receptor

Method of detection: Optical, near-infrared (NIR) fluorescence

Source of signal: Cy5.5

Activation: No

Studies:
• In vitro
• Rodents

No structure is available in PubChem.

Background
[PubMed]

Angiogenesis is an essential process in the development of new blood vessels in normal 
physiological states and in diseases (1, 2). Targeting of tumor vasculature is a promising 
strategy for tumor imaging and therapy because tumor growth and metastasis largely 
depend on angiogenesis (3, 4). A cyclic 9-mer peptide (CGNSNPKSC (GX1)) was initially 
identified as a recognition motif for binding to the human gastric tumor vasculature (5-7). 
GX1 has also been shown to bind to a variety of human cancer vasculatures. The 
molecular target of GX1 has not been identified; however, GX1 inhibits endothelial cell 
proliferation in vitro and neovascularization in vivo. The Lys (K) residue of GX1 was 
conjugated with Cy5.5 to study in vivo biodistribution of the tracer in mice bearing 
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U89MG human glioblastoma tumors (8). Cy5.5-GX1 exhibited high near-infrared (NIR) 
fluorescence intensity in U89MG tumors in nude mice.

Related Resource Links:
• Chapters in MICAD (GX1)

Synthesis
[PubMed]

The Boc-protected GX1 peptide was obtained using solid-phase synthesis (8). Cy5.5-N-
hydroxysuccinimide (NHS) ester (500 nmol) was used to conjugate the peptide (500 
nmol) for 2 h at 45°C. The NHS ester of Cy5.5 reacted with the Ɛ-amino group of the Lys 
residue of the peptide. The Boc-protected Cy5.5-GX1 was isolated with high-performance 
liquid chromatography (HPLC), with 66% yield. Trifluoracetic acid was used to remove 
the Boc-protecting group to form Cy5.5-GX1, with 76% yield and >97% chemical purity 
after HPLC purification. Mass spectroscopy analysis confirmed a 1:1 addition of Cy5.5 to 
GX1. Fluorescence excitation and emission maxima of Cy5.5 were 675 nm and 695 nm, 
respectively.

In Vitro Studies: Testing in Cells and Tissues
[PubMed]

Flow cytometry analysis showed that 6%, 12%, and 25% of U89MG cells were positive 
after incubation with 0.5, 1, and 4 nmol Cy5.5-GX1 for 60 min at 4°C (8). Confocal 
microscopy showed internalization of fluorescence activity inside the cells. Neither 
binding affinity of the derivatized peptide for the tumor vasculature nor blocking studies 
were performed with unlabeled GX1.

Animal Studies

Rodents
[PubMed]

Chen et al. (8) performed NIR fluorescence imaging of nude mice (n = 3) bearing U89MG 
tumors at 0.5–24 h after intravenous injection of 1 nmol Cy5.5-GX1. The tumor 
accumulation of Cy5.5-GX1 could be clearly visualized from 1 h to 24 h, with a maximum 
contrast at 4–8 h. The tumor/background ratio was ~4 at 8 h after injection. Co-injection 
of GX1 (20 µmol/kg) inhibited the fluorescence signal to near background level at 4 h 
after injection (P < 0.05). Ex vivo NIR fluorescence imaging of tissues at 24 h after 
injection showed that the tissues with the highest signals (photons/s/cm2/steradian) were 
the tumor (1.77 x 108) and liver (0.44 x 108), followed by the kidney (0.22 x 108), lung 
(<0.2 x 108), spleen (<0.2 x 108), heart (<0.2 x 108), blood (<0.2 x 108), and muscle (<0.2 x 
108). The tumor/muscle, tumor/liver, and tumor/kidney ratios were 15.21 ± 0.84, 4.02 
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± 0.13, and 7.98 ± 0.44, respectively, whereas the corresponding values for the blocked 
group were 6.95 ± 0.75, 2.79 ± 0.35, and 4.67 ± 0.55, respectively.

Other Non-Primate Mammals
[PubMed]

No publication is currently available.

Non-Human Primates
[PubMed]

No publication is currently available.

Human Studies
[PubMed]

No publication is currently available.
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