J R M P Journal of Radiopharmaceuticals and Molecular Probes Vol. 2, No. 2, 2016
J Radiopharm Mol Probes 2016;2(2):96-102 _
ISSN 2384-1583(Print) / ISSN 2508-3848(Online) ORIGINAL ARTICLE

https://doi.org/10.22643/JRMP.2016.2.2.96

Comparative study of linear and cyclic forms of apoptosis-targeting peptide
Yeong Su Ha," Nisarg Soni," Phuong Tu Huynh," Byung-Heon Lee,? Gwang Il An,® and Jeongsoo Yoo',*
'Department of Molecular Medicine, BK21 Plus KNU Biomedical Convergence Program, Kyungpook National University School of Medicine, Daegu, Korea;

Department of Biochemistry and Cell Biology and Cell & Matrix Research Institute, Kyungpook National University School of Medicine, Daegu, Korea;
Molecular Imaging Research Center, Korea Institute of Radiological and Medical Sciences Seoul, Korea;

ABSTRACT Apoptosis, a genetically determined process of programmed cell death, is considered a vital component of
various processes including normal cell turnover, animal development, and tissue homeostasis. It has a crucial
role in many medical disorders and hence the development of non-invasive imaging tool is highly demanded.
Recently, we have developed a peptide-based radioactive probe (ApoPep-1) for apoptosis detection. In that
work the potential of probe for apoptosis detection was verified, however in vivo stability of radiolabeled peptide
was not enough to monitor apoptosis for extended period. In current study, we prepared cyclic ApoPep-1
peptides to improve the stability of origianl linear ApoPep-1 and carried out direct comparison studies in vitro
and in vivo. A targeting efficacy of newly synthesized cyclic ApoPep-1 peptide for apoptosis was confirmed in
acute myocardial infarct model.
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Materials and Methods
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28 Akl &2 7H4|E (BAS-IP MS 2325, FUJIFILM)
of| A 1At 59k A7) 31 22| % WhARs S Fluorescent

Image Analyzer (FLA-3000)2 7| =3} tt,

Results and Discussion
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Figure 1. Chemical structure of (A) YCQRPPR and ™'|-YCQRPPR, (B)
¢(CQRPPRy)and""#|-¢(CQRPPRy), (C) c(CQRPPRyK) and **"24-c(CQRPPRyK).
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o(CQRPPRyK) 74} Zk: 1029.2, A&7k 1030).
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&7} o 96%S om, TA] E Hefo| B A F 98% o)A
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Figure 2. UV and a radioactivity traces of radiolabeled (A, B), **'I-YCQRPPR,
(C, D) *'l-c(CQRPPRYy), and (E, F) *""#|-c(CQRPPRyK).
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| ol Ughe-S Be1g 5 9T, ol 112lY Wefol=
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Figure 3. In vitro stability of linear and cyclic peptides in FBS as indicated
by (A) the percentage of free 131l ions and (B) the amount of intact peptide.
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Figure 4. (A) In vivo stability of **'I-c(CQRPPRyK) in rat blood at 1 h post-injection.
Circle (©) indicates free 131l ions and square ( o) indicates intact peptide. (B)
Comparative biodistribution data of **'I-YCQRPPR and *'l-c(CQRPPRyK) at 5
h post-injection.
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- 0.06%ID/ge] £47-E Hel vk w2y fetol=s A AN T fRE BRIk §lal TTC @A A
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2 F258o] fA|Eojof G ZRERNY 75 T sotths Ae Felskiinh ole A7 Heel=g 1y

F Jenz AEAbE Fa 2l gt #4 8 2% B2 WA ol S8 ofn| At A Fo] IR EAYs
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ol xZRHE RS Heste] ALEA 97| (free radical) Conclusion

e o= A 715 lE FEAR 548 A

B FE R ARESHITHIL), w7 AEEA dA oA A% ApoPep-13} 112]F ApoPep-1 HEfo]=9] QHEA]
© 5184 &40 = Adf AlZAPETE A2 AL FALO H| 1L A3 S 213517 9)8f AFekA] 2l lodogeng: ©]-8-5}0f B
A7 =iz, olefgt = HEE o]§sto] A4F ApoPep-1 o|ZAl Xb7]of| AFH o= RAE P 4= Uek FBSL}
Heto| ol FFHRE Aol st A3} 8l= L—?é A Wtk FAE S8l a2elE P-c(CQRPPRyK)
7} ofn] HAE|gl7] wjze] 2 Aol 54 ALEM Efo] =7} 714 Qbsiths AS SIS 4 Qlglar, Eek Ay
Tu BAS AR = Sdek(19-21), WA EXI H g A W Rzl Aol e flofl F4H WAbs S vt
% M1-co(CQRPPRyK) Eto] = Fof 2 SA|7F Fof| Hojd S 2x 7] A3 PII-YCQRPPR HEfo|=of Hls| 2o o &

F

Figure 5. (A) Photographic image of infarct lesion in the heart of myocardial infarction model. (B) TTC staining of the myocardial infarction heart section. (c) An ex
vivo autoradiogram of the same heart section.
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