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AHHOTaNUSA
B pabote npencraBieHs! pe3yibTaThl pa3paboTKH M CPaBHUTEIBHOH OLEHKH METOZIOB ITOJTYYEHHSI KOMIIEKCOB TEXHEIUS-
99m ¢ pexoMOMHAHTHBIMH A/IPECHBIMU O€JIKaMH Ha OCHOBE aHKUPHHOBBIX NMOBTOpoB (DARPin) Bapuanta Ecl, Hanpas-
JICHHBIX Ha MOJIEKYJy KiieTouHoi aare3un snutenus (EpCAM), it onHO(OTOHHON SMHUCCHOHHOM KOMIIBIOTEPHOM TOMO-
rpaduy 3JI0Ka4eCTBEHHBIX HOBOOOpa3oBaHMH. Jyis pemeHns 3aqaun ObUTH CKOHCTPYHPOBAHBI HOBBIE BapHAHTHI Oeika
Ecl, mecynme mentuaneie xenmarupytome mocnenoBarenbHocTd G:C u EsC kxak Ha N-, Tak 1 Ha C-KOHIIE, a TaKxke
HCIIOJIB30BaH paHee oxapakTeprn3oBaHHbIH BapraHT ¢ (HE);-rioBTopom mtst kKapOOHMIBEHOTO MeTozia MEUEHHSL.

HccenenoBanue BKITIOYANIO TPU CTPATETUH PaJIOMEUEHHS: TIPSIMOE MEUEHHE Yepe3 TPUKAPOOHMIIBHOE PO TEXHE-
1Ms-99m, caifT-crienuguIeckoe MeIeHHE C TIOMOIIIBIO OKCOTEXHEIHEBOTO sIIpa Yepe3 BCTPOSHHBIEC IIMCTENHCOIEPIKaIIie
NeNTHAHBIE XenmaTopsl THHa NsS, a Taroke KoHBbIorammo ¢ OudyHkimoHanesHEIM xenaropoM HYNIC wmanenmun c
TIOCTIeIYIOIINM paaroMedeHreM. [1okazaHo, 4To KITo4eBbIM (HaKTOpPOM, ONpeeroiM P EKTHBHOCTh CHHTE3A, SBIIS-
eTcsl TIOJIOXKEHHE XEeJIaTOPHON MOCNIeIOBaTeNIbHOCTH: C-KOHIIEBOE PACHOIOKECHHE MENTHUIHBIX XEIaTOPOB 00ECTICUNBACT
HAWTYYIINA paIHOXUMHIECKHH BBIXOA (10 98%) U BBICOKYIO CTaOMIBHOCTD KOMIIEKCOB B (PU3HOJIOTHYECKUX YCIOBUSIX
B TEUCHHE HE MEHEe IIECTH YacoB. MeTox KapOOHIITEHOTO MEUCHHSI, HECMOTPSI Ha BEICOKYIO YHCTOTY ITPOIYKTOB, OKa3aJICs
MHOTOCTaJUIHBIM 1 TPeOYIOIINM CIIeIHATN3HPOBaHHBIX peareHToB. Korptoramus ¢ HYNIC manenmumom npogeMoHCT-
prpoBaa 6oree HU3KHE BBIXO/BI M TOTPedoBaa JOMOIHUTEIEHOH ONITHMH3AIINH.

Buonoruueckue uccineqoBaHusl in Vitro Ha KIETOUHBIX JMHUAX ¢ pa3indHoi skcnpeccueid EpCAM noarsepnunu
COXpaHEeHHE CIeHU(PUIHOCTH U BBICOKOH ad(UHHOCTH BCEX MOMYYCHHBIX PaJHOAKTUBHBIX KOMIUICKCOB K MHIICHH.
Hawnsmydrim kaHIuaaToM JUTs JabHEHINX JOKITMHNYESCKIX MCCIISOBAHIH MPH3HAH KOMILIEKC TeXHEe-99m ¢ C-koHrie-
BbIM BapranToM Ec1-GsC, oy4eHHBbIH MeTOI0M MPSIMOTO CalT-CIel()UIECKOT0 MEYEHHUST OKCOTEXHEIIMEBBIM SIIIPOM.
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Abstract
The paper presents the results of the development and comparative evaluation of methods for producing technetium-
99m complexes with recombinant designed ankyrin repeat proteins (DARPins) of the Ec1 variant targeting epithelial
cell adhesion molecule (EpCAM) for single-photon emission computed tomography of malignant neoplasms. To
address this task, novel Ecl protein variants bearing GsC and EsC peptide chelating sequences at both the N- and C-
termini were constructed, along with the previously characterized (HE)s-containing variant for the carbonyl labeling
method.

The study encompassed three radiolabeling strategies: direct labeling via the technetium-99m tricarbonyl core,
site-specific labeling using the oxotechnetium core through engineered cysteine-containing NsS-type peptide
chelators, and conjugation with the bifunctional chelator HYNIC maleimide followed by radiolabeling. It was
demonstrated that the key factor determining synthesis efficiency is the position of the chelator sequence: C-terminal
placement of peptide chelators provided the highest radiochemical yield (up to 98%) and high stability of the
complexes under physiological conditions for at least six hours. The carbonyl labeling method, despite high product
purity, proved to be multistep and required specialized reagents. Conjugation with HYNIC maleimide showed lower
yields and required additional optimization.

In vitro biological studies on cell lines with varying EpCAM expression confirmed the preservation of
specificity and high affinity of all obtained radioactive complexes for the target. The technetium-99m complex with
the C-terminal Ec1-GsC variant, obtained by direct site-specific labeling with the oxotechnetium core, was identified
as the best candidate for further preclinical studies.
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