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Тема дисертації:
1. Комплекси білків родини інтерсектинів з верпролінами WIP і CR16 – компоненти апарату транспорту
везикул та актинового цитоскелета

2. Protein complexes of intersectin family with verprolins WIP and CR16 are the components of vesicle transport
apparatus and actin cytoskeleton

Реферат:
1. Дисертація присвячена виявленню нової ролі білків родини інтерсектинів (ITSN1 та ITSN2) як адаптерних
білків під час N-WASP-залежної полімеризації актину. Було ідентифіковано два нових партнера
інтерсектинів – WIP та CR16, які через взаємодію з факторами нуклеації, такими як N-WASP та кортактин,
регулюють полімеризацію актину. У роботі найбільш охарактеризовано взаємодію інтерсектинів з одним із
ключових компонентів подосом та інвадоподій – WIP. Вперше продемонстровано, що ендогенні ITSN1 та
ITSN2, а також комплекс ITSN1/WIP є компонентами інвадоподій. Показано, що WIP зв’язує SH3A-, SH3C-,
SH3E-домени ITSN1 та ITSN2. Доведено пряму взаємодію між ITSN1 та WIP через амінокислотні залишки 318-
450 пролін-збагаченого домену WIP. Виявлено, що комплекс ITSN1/WIP є компонентом RAB4-позитивних



везикул, бере участь у везикулярному транспорті рецептора трансферину та індукує утворення
філоподієподібних виступів. Встановлено існування потрійного комплексу між ITSN1, WIP та N-WASP, у
складі якого WIP сприяє взаємодії між N-WASP та інтерсектином. Вперше продемонстровано наявність
білок-білкового комплексу між інтерсектинами та CR16, який залучено до передачі сигналу в нейронах та
сперматогенезу. Встановлено, що CR16 взаємодіє з нейрон-специфічною ізоформою SH3A-домена ITSN1 та
SH3E-доменом ITSN2, причому ITSN1 зв’язує CR16, який знаходиться в комплексі з β-актином і сприяє
локалізації інтерсектину з полімеризованим актином.

2. Rearrangements of actin cytoskeleton are important for normal cell functioning and their deregulation leads to
various pathologies (e.g. cancer cell invasiveness). The members both ITSN (ITSN1, ITSN2) and verprolin families
(WIP, CR16, WIRE) play an important role in actin cytoskeleton remodeling. ITSNs are associated with the
progression of several neurodegenerative pathologies and are implicated in cancer cell survival and migration. The
members of the mammalian verprolin protein family are well known interactors with actin and nucleation factors
such as cortactin and N-WASP, and can influence the Arp2/3-dependent actin polymerization machinery. Thus,
SH3-containing ITSNs and proline-rich verprolins could act as partner proteins because of participation in the
same processes such as endocytosis and actin cytoskeleton rearrangement and possessing putative interaction
motifs. The presented work is devoted to the study of ITSN interaction network in actin remodeling by identifying
new partner proteins WIP and CR16. Immunoprecipitation and in vitro binding experiments revealed that ITSNs
bind WIP and these interactions are mediated by the SH3A, SH3C and SH3E domains of ITSNs. Our results show
that interactions between ITSN1 and WIP are direct. For the mapping of ITSN1-interacting regions of WIP
structure, WIP deletion constructions have been used, which led to the identification of the importance of 318-450
aa of WIP proline-rich domain for the above mentioned interactions. In addition, we have demonstrated that ITSN1
forms a complex with WIP and N-WASP. The immunofluorescence analysis revealed partial co-localization of
ITSN1 and ITSN2 with WIP in mammalian cells. Recent studies denote that WIP is one of the key components of
podosomes and invadopodia. While analyzing proteolytic degradation of extracellular matrix, it has been shown
that endogenous ITSN1 and ITSN2 as well as ITSN1/WIP complex are localized in invadopodia of MDA-MB-231
breast cancer cell line. It is known that Cdc42/N-WASP/WIP-dependent actin polymerization via the Arp2/3
complex is required for invadopodia formation. Given the ability of ITSNs to activate Cdc42 and directly interact
with N-WASP and WIP, we suggest that ITSNs could be involved in actin polymerization during invadopodia
formation. In the immunofluorescence experiments, co-localization between ITSN1, WIP and clathrin has been
demonstrated, indicating their possible ability to participate in clathrin-mediated endocytosis. An analysis of
transferrin receptor internalization revealed defects of intracellular transferrin transport in 293 cells with
overexpressed ITSN1-L or WIP whereas co-expression of ITSN1-L and WIP normalized transferrin internalization
suggesting participation of the complex in the regulation of vesicular transport. Intracellular redistribution of
transferrin occurs by several ways including RAB4-dependent early endosomes. Partial co-localization of WIP and
ITSN1 proteins with a marker of recycling endosomes, RAB4, has been demonstrated. Moreover, overexpressed
ITSN1 promoted significant co-distribution of WIP to RAB4-positive vesicles in MCF-7 cells. Together, these
findings suggest that WIP/ITSN1-L complex is involved in the cytoplasmic vesicle trafficking, in particular, in the
fast recycling of the transferrin receptor. The immunofluorescence analysis revealed that both ITSN1-L and WIP
co-localize at the filopodia sites and actively and synergistically induce filopodia formation. For the first time, it
has been demonstrated that both members of the ITSN family, ITSN1 and ITSN2, interact with another member of
the verprolin family, CR16. In vitro binding experiments showed that the interaction of ITSNs with CR16 is
mediated predominantly by neuron-specific isoform of ITSN1 SH3A domain and the SH3E domains of ITSN2.
Moreover, overexpressed CR16 promoted the association between ITSN1 and F-actin. Thus, this manuscript
presents the data of new molecular components of invadopodia, ITSN1 and ITSN2, and their interactions with one
of key invadopodia proteins, WIP. Obtained results of interactions between intersectins and regulators of actin
polymerization, CR16 and WIP, can be used for further study of the functioning of N-WASP/Arp2/3-mediated
rearrangements of actin cytoskeleton, which defects of regulation are linked to the development of malignant
tumors.
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