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1. VSEBINSKI OPIS PROJEKTA:
Proteini so naravni nanoroboti, ki katalizirajo reakcije, prepoznavajo molekule in prenasajo tovor.

Biomimetski nanotroji imajo ogromen potencial na mnogih podrocjih, vkljuéno na podrocjih precizne
medicine, terapevtskih ucinkovin, nanomaterialov in senzorjov. Vendar jih omejuje nezadostna
stabilnost naravnih proteinov. De novo zasnovani proteini so hiperstabilni in omogocajo oblike in
lastnosti, ki jih ni mogoce najti v naravi.

Cilj CC-WALK projekta je postaviti osnovo za nasledniji veliki izziv pri nacrtovanju proteinov:
ustvarjanje dinamicnih skupin proteinov, ki imajo vec stanj in / ali opravljajo funkcije, kot je gibanje. S
kombinacijo nacrtovanja proteinov, racunalniskega modeliranja in laboratorijskih poskusov, bo CC-
WALK oblikoval proteine, ki bodo hodili po zasnovanih proteinskih vlaknih.

Naravne proteine je tezko spreminjati, saj so se razvili za to¢no dolo¢en namen. Obicajno imajo nizko
toplotno stabilnost in izraZzanje. Sistem CC-WALK je sestavljen iz popolnoma de novo zasnovanih
proteinov, ki so hiperstabilni in imajo visoko izraZzanje. Vse sestavine so lahko genetsko kodirane, kar
omogoca, da se zasnovani nanorobot samostojno sestavi in deluje v Zivih celicah.

Projekt CC-WALK bo omogocil nacrtovanje nanorobotov imel pa bo tudi koristne posredne rezultate
(nove metode rigidnega spajanja, velike oligomere), ki bodo imeli visok vpliv na nactovanje proteinov
in naso prihodnjo tehnologijo.

Proteins are nature’s nano-robots, catalysing reactions, recognising molecules, and transporting
cargo. Biomimetic nanomachines have great potential in many fields including precision medicine,
therapeutic agents, nanomaterials, and sensors, however use is limited by inadequate stability of
natural protein components. De novo designed proteins are hyper-stable and can achieve shapes and
properties not found in nature.

CC-WALK aims to build a foundation for the next grand challenge in protein design: creating dynamic
protein assemblies that have several states and/or perform functions such as motion. Combining
protein engineering, computational modelling and wet-lab experiments, CC-WALK will design
proteins capable of walking along a designed protein track.

Natural proteins are difficult to modify, since they have evolved for a specific purpose. They usually
have low thermal stability and expression. The CC-WALK systems is comprised of completely de-novo
designed proteins that are hyper-thermo stable and have high expression. All components are
genetically encodable, potentially enabling the designed walker to self-assemble and function in
living cells.

CC-WALK will pave the way towards designed nanorobots and produce useful intermediate results
(novel method of rigid fusion, large oligomers), that will have a high impact on protein design and
our future technology.



Sodelujoce organizacije:
a. osnovni podatki glede financiranja:

Projekt financira ARIS v okviru cenovne kategorije D za obdobje dveh let v obsegu 1466 letnimi urami.
Pricetek financiranja je 1. 10. 2023.
The project is co-financed by ARRS with 3920 annual hours of price class D for a period of 2 years.
Funding starts on October 1, 2023.

b. sestava projektne skupine s povezavami na SICRIS

Na Kemijskem institutu v projektni skupini sodelujejo / At the National Institute of Chemistry the
project group includes:

dr. Ajasja Ljubeti¢; SICRIS §t. 31709 https://cris.cobiss.net/ecris/si/sl/researcher/34466
dr. Hana Esih; SICRIS $t. 53421 https://cris.cobiss.net/ecris/si/sl/researcher/49872
Eva Rajh, SICRIS s§t. 55264 https://cris.cobiss.net/ecris/si/sl/researcher/51964

2. faze projekta in njihova realizacija
Projekt ima dva glavna cilja:

01: NAKLJUCNI HODEC

V okviru tega cilja bomo zasnovali proge ("nacrtovana vlakna") in hodce ("nacrtovani cikli¢ni
oligomeri"), ki se lahko linearno premikajo po progi. Proteini se bodo po progi premikali s pomocjo
obvitih vijacnic (CC).

02: OBLIKOVANIE SIDER ZA POSEBNO PRITRDITEV IN FUNKCIONALNOST TIRNIC

V 02 bomo zasnovali sidra, ki se lahko pritrdijo na oba konca vlaken in sluZijo za funkcionalizacijo
koncev vlaken. To je uporabno za specifi¢no pritrjevanje vlaken na povrsine, za specificno
oznacevanje, v prihodnosti pa bi se lahko uporabilo kot priklopna postaja za robota za sortiranje
tovora ali kot aktuator linearnega motorja.
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