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2. Protein-protein interactions of the PH domain and structural and functional features of the C2 domain of the
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Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa BCTAHOBJIEHHIO CTPYKTYpHO-(QYHKIiOHATIbHUX 0cobnnBocTell C2 nomeHy BCR,
BMBYEHHIO B3aemoaii PH nomeny BCR 3 6inkamu FNBP1, SMC1A, HSPB1 ta po3po6ui cuctemu CRISPR-Cas9,
HaIpaBJIeHOI IPOTU XPOMOCOMHOI niepedynosu t(9;22)(q34;ql1l). B pamkax pocmnigxenns C2 nomeny BCR 6yso
npoBefieHo 6ioiHpopmaTruHe nepenbdadeHHs HOr0 BTOPUHHOI Ta TPETUHHOI CTPYKTYpPHU, CTBOPEHO F'€HETUYHY
KOHCTPYKIIilo AJ1s1 6aKTepianbHOi eKCIpecii, yCIilIHO OTPMMaHO HOro y BUIJISII peKOMOiHaHTHOroO 6isKa. [1j1s1 nboro
pexkombiHaHTHOrO C2 fOMEHY OYJIO BaliJOBAaHO CTPYKTYPY METOJIOM KPYTOBOTO IUXPOi3My, @ TAKOX 0YJIO BUSIBJIEHO
fioro crnenudivHe 3B's13yBaHHS 3 BicbMoma docdomninigamu. 1715 BcTaHOBIAEHHS B3aemozii Mk FNBP1 ta PH

IoMeHoM 6inka BCR npoBoauiy i3 3aCTOCYBaHHSM LIMPOKOIO CIIEKTPY METOiB. 30KpemMa 0yJio BIepIle BUSBIEHO



B3aemozio Mix PH nomeHom 6inka BCR Ta MOBHOPO3MiPHUM 3aBASIKU iX KOIMyHONIpeUUMiTalii mcss crinbHoi
eKcIpecii B eykapioTUYHMX KITHHAX, @ TAKOK METO/IOM ITyJIIayH B yMOBaX in vitro. Metonom far-secrepH-6710T
aHasizy NigTBEpAUIM B3aeMofito came 3 N-KiHLeBuM ¢pparmeHToM FNBPL. Briepiue Takox Oysa BUsIBJIeHA
KoJjiokasizauist 6inka BCR ta FNBP1 B kiiTnHax makpodaris J774 nif yac paroqurtosy. 3a LoNOMOrox KOH(POKaIbHOI
MiKpoOcKoIIii 6yJI0 BUSIBJIEHO KOJIOKai3allilo 6ijka CTpyKTypHOI niaTpumku xpomocom SMCIA ta BCR. B npouneci
BMKOHaHHS Liiei po60TH 6yJI0 CTBOPEHO reHeTHYHY KOHCTPYKIiIo 17151 6aKkTepiasnbHOI excripecii 6inka HSPBI.
OTpumaHuil 3a JOIOMOTOIO 1ji€el KOHCTPYKLii peKOMOIHAaHTHUH 6i1JI0K MOXKe OYyTU BUKOPUCTAHUI 171 JOCHiIKEHb
rioro B3aemogii 3 PH nomenom 6isika BCR. ITif yac BUKOHAaHHS po60TH 6YJI0 CTBOPEHO T€éHEeTHUYHI KOHCTPYKL, 10
KOZIyIOTh B c00i KomnoHeHTH CRISPR-Cas9 cucremu HallisieHOi Ha XpOMOCOMHY niepe6yznoBy t(9;22)(q34;q1l) B

kiitruHax K562.

2. The aim of this thesis was to determine the structural and functional characteristics of the C2 domain of BCR, to
study the interaction of the PH domain of BCR with the proteins FNBP1, SMCIA, and HSPB], as well as to develop a
CRISPR-Cas9 system targeting the chromosomal rearrangement t(9;22)(q34;ql11). As part of the study of the
structural and functional features of the C2 domain of BCR, a bioinformatic prediction of the secondary and
tertiary structure of this domain was carried out. Based on this, its boundaries within the amino acid sequence of
BCR were determined. For the first time, a genetic construct for bacterial expression of the C2 domain of the BCR
protein was created. This enabled the successful production and purification of the domain as a recombinant
protein. The structural integrity of the obtained recombinant C2 domain was validated using circular dichroism
spectroscopy. Spectrum analysis confirmed the presence of a high content of o-strands, which corresponded to the
expected secondary structure of the C2 domain. The recombinant C2 domain of BCR was used to study its
interaction with phospholipids. For the first time, its specific binding to eight phospholipids was identified, which
may serve as a key to understanding the role of the C2 domain in recruiting the BCR protein to cellular membranes
containing these phospholipids. FNBP1 is an important protein involved in membrane folding processes. It can
interact with membrane lipids and the actin cytoskeleton, due to which it performs its function in the formation of
endosomes, phagosomes, invadopodia, etc. A wide range of methods were used to establish the interaction
between FNBP1 and the PH domain of the BCR protein. In particular, the interaction between these proteins was
first detected by co-immunoprecipitation of the PH domain of the BCR protein together with full-length FNBP1
after their co-expression in eukaryotic 293T cells. Additionally, a direct interaction between full-length FNBP1 and
the PH domain of BCR was demonstrated in vitro using the pulldown assay. Subsequently, it was shown for the
first time that this interaction is mediated by the N-terminal region of FNBP1. For this purpose, a recombinant
protein corresponding to the first 293 amino acids of FNBPI, containing the functionally important F-BAR domain,
was produced. The far-Western blot analysis confirmed the interaction of this fragment with the PH domain of
BCR. Furthermore, colocalization of BCR and FNBP1 proteins was observed for the first time in J774 macrophage
cells during phagocytosis. SMCIA is a protein that provides structural maintenance to chromosomes. It is a
component of the cohesin complex, which ensures the connection of sister chromatids and participates in the
intranuclear organization of the genome as well as the regulation of gene expression. For the first time,
colocalization of the SMCIA and BCR proteins was detected in K562 cells using confocal microscopy. Since the
hybrid BCR-ABLI protein is present in this cell line, the observed colocalization may also involve the oncoprotein.
Disclosure of the details and functional consequences of this colocalization requires further investigation. HSPBI is
a member of the small heat shock protein family and is involved in cellular responses to various types of stress.
During this work, a genetic construct for bacterial expression of the protein was created. The recombinant protein
produced using this construct can be used for further studies of its interaction with the PH domain of the BCR
protein. Another outcome of this dissertation was the development of an approach to identify specific fusion
region sequences in hybrid genes formed as a result of chromosomal translocation. Using this approach, the fusion
sequence in the BCR-ABL1 gene from the leukemic K562 cell line was determined. This sequence was used as a
target to create genetic constructs encoding components of the CRISPR-Cas9 system aimed at the chromosomal
rearrangement t(9;22)(q34;q11) in K562 cells. This may be used for future experimental evaluation in the K562
model culture of the potential application of CRISPR-Cas9 for Ph-positive leukemias.
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