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ABSTRACT

Most tumors are believed to overexpress several receptors, and small peptides targeting these receptors

were developed for diagnosis and tumor therapy during past decade. Here we report that fiboroadenoma
can be visualized by bladder cancer specific peptide. A 9-mer bladder cancer specific peptide, which was
discovered from the phage display method, was synthesized by peptide synthesizer, and additional ty-
rosine was conjugated at the N-terminal for radioiodination (Y-BP). Y-BP was radiolabeled with B4 ys-
ing lodogen tube. The rat treated with N-butyl-N-(4-hydroxybutyl)nitrosamine for 8 weeks was allowed to
grow until large size tumor was developed under axilla. The tumor model was microPET imaged sequen-
tially using ["*F]FDG and radioiodinated '*|-Y-BP. The tumor was excised and examined by immunostain-
ing studies. Radioiodinated '*I-Y-BP was purified using fast protein liquid chromatography (FPLC) in >
90% radiochemical purity. The whole tumor was well visualized by [18F]FDG with several intense focal up-
take within tumor. The tumor was also clearly seen with I.Y-BP at4 h post-injection, and to our surprise

the tumor uptake of '**

I-Y-BP lasted up to three days. The tumor was diagnosed histologically as a fi-

broadenoma derived from mammary gland. In conclusion, the bladder cancer specific peptide showed the
good potential as a new radiotracer for the detection of breast fibroadenoma.
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Materials and Methods
1.717| Y X2

HEelo|E FAE 93T lodogen F-EH+= Pierce Biochemical
Co. (Rockford, 1L, USA), ' -8 Korea Atomic Energy Research
Institute (KAERI, Daejeon, Korea) &2 HE| L3} TE AL
O] 22 E Z(KIRAMS MC50, Korea Institute of Radiological
Medical Sciences, Seoul, Korea)2 o]-8-3}o] AAbE 1 &
NS FEHetow, QARIZAIA(PBS) 2t E4 W ¢4
A AES 93t AgjolE A (FBS)2 Hyclone (South Logan,
UT, USA) e 2 7E )5kt A/As & 2de A
& 72 9] o7 S F(Fischer 344 rat) S ARE-5191. 2™ Orient
Bio Inc. (Seongnam, Korea) =5-8] FLo{StAaL, FAAPYETS
2% (microPET) AFX](R4 Rodent Model, Concorde Microsystem
Inc., Knoxville, TN, USA)E o]-&35}o] A7HE AX|EFH T
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B3 2elstarh BAE Heto] =(PVHLY-BP)=
04 g GHaRETI S Aol HAe
t}. oA} Shiseido Capcell Pak C18 ZHZH(5 um, 4.6 x 150
mm, Phenomenex, Torrance, CA, USA)of| 21 A (0.1% TFA
in water) 97%2} €1 B (0.1% TFA in acetonitrile) 3%
_1'41::] —Q-UH A 20%2} €1l B 80%= 30E FoF A&}
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Figure 1. Chemical structure of Y-BP and *""%-Y-BP.
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Figure 2. (A) Radio-TLC chromatogram of "*l-Y-BP and (B) "*'I-Y-BP after 15 min reaction in lodogen tube, (C) after purification by fast protein liquid
chromatography (FPLC). (D) FPLC UV spectrum of non-radiolabeled Y-BP at a wavelength of 220 nm, (E) UV and a radioactivity traces of radiolabeled

1241.Y-BP.
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Results and Discussion
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Figure 3. In vitro stability of "*'I-Y-BP in PBS and FBS.
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Figure 4. Comparative microPET images of ["®FJFDG and ™2*-Y-BP in
the same fibroadenoma model. (A) The microPET images were ob-
tained at 40 min after ["®FJFDG injection and (B), (C), (D) 5h, 19h, 72 h
after "*-Y-BP injection, respectively. (sky arrowhead indicates the fi-
broadenoma, white arrowhead indicates the stomach, green arrowhead
indicates the thyroid)
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Figure 5. Morphological and microscopic examination of the tumor in rat. (A) There is a nodular subcutaneous tumor that arises in the
area of the right armpit involving the mammary glands (arrow). Non-involving mammary glands (arrowhead). (B) The tumor is well-de-
marcated and easily removed from the subcutaneous tissue. (C) The tumor consists of secretory acini surrounded by dense collage-
nous stroma. (D) The epithelium of the acini is composed of one to two cuboidal cell layers and usually has large vacuoles (arrow).
Note that there is abundant secretion (arrow head) in the secretory acini. (E) The epithelium of the acini expresses CK8/18 in its
cytoplasm. H&E (C, D). Immunohistochemistry for CK8/18 (E). Original magnifications x50 (C), x200 (D, E left). x400 (E right).
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