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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 34.15

Tema guceprauii:
1. Kommiexcu 6inKiB ponguHy inTepcekTrHiB 3 BepriposiHamu WIP i CR16 — KOMIIOHEHTH anapaTy TPaHCIIOPTY

BE3UKYJI Ta dAKTUHOBOI'O IUTOCKEJIETA

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

Pedepar:

1. Incepralist npucBsyeHa BUSBJIEHHIO HOBOI poJi 6iskiB popuuy inTepcekTuHiB (ITSN1 ta ITSN2) sik anantepHUx
6inkiB nig yac N-WASP-3anexHoi nosimepusatlii akTuHy. Byiio ineHTHdikoBaHO Ba HOBUX IapTHEPA
intepcektuHiB — WIP Ta CR16, s1Ki 4yepe3 B3aeMogilo 3 (pakTopamu HyKJjealii, TakuMu 5K N-WASP Ta KOpTakTHH,
PEryI0I0Th MOJiIMEPHU3aLlilo aKTUHY. Y PO60Ti HANbiIbIl OXapaKTEePHU30BaHO B3a€EMOIiI0 IHTEPCEKTHHIB 3 OLHUM i3
KJII0YOBUX KOMIIOHEHTIB ITOJOCOM Ta iHBagonoxin - WIP. Briepuie npofgeMoHCTpOBaHo, 110 eHporeHHi ITSN1 ta
ITSN2, a Takox kommnekc ITSN1/WIP e komnoneHnTamu iHBagonogin. [Tokasano, mo WIP 38’a3ye SH3A-, SH3C-,
SH3E-gomenu ITSN1 ta ITSN2. loBeneHo npsmy B3aeMopito mixx ITSN1 ta WIP yepes amiHOKUCIIOTHI 3anmvmku 318-
450 nposin-36arayeHoro nomeny WIP. Bussneno, mo xommiekce ITSN1/WIP e komnonenTom RAB4-1103uTHBHUX



BE3UKYJI, 0€Epe Yy4aCTh y BE3UKYJIIPHOMY TPAHCIIOPTI peLentopa TpaHCchepuHy Ta iHAyKye YTBOPEHHS
dinonopienonibHuUx BUCTYMIB. BcTaHOBIEHO icCHYBaHHS NOTpiliHOro Komiekcy mMixxk ITSN1, WIP ta N-WASP, y
cknagi sikoro WIP ciipusie B3aemopii Mixk N-WASP Ta iHTepceKTUHOM. Briepiie npogeMoHCTPOBAHO HASIBHICTh
6i710K-6i7IKOBOrO KOMILJIEKCY MixX iHTepcekTrnHamu Ta CRI16, gKuil 3aj1y4eHo [0 epejadi CUrHaly B HEMPOHAax Ta
criepmartoreHesy. BctaHossieHo, mo CR16 B3aemogie 3 HelipoH-crienndiyHolo i3odpopmoro SH3A-gomeHna ITSN1 ra
SH3E-nomenom ITSN2, npuyomy ITSN1 38’s13ye CR16, siknit 3HaXOAUTHCSI B KOMILJIEKCI 3 0-aKTUHOM i cripusie

JIOKasizanii iHTePCEKTHHY 3 MOJIMEPU30BAHUM aKTUHOM.

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 ITSNI-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 ITSNZ2, 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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