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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 34.15

Tema gucepranii:

1. Komm'torepHe MOJIe/IIOBaHHS MOJIEKYJISIpHOI tuHaMiku H. sapiens tTupo3un-TPHK cuHTeTasu Ta ii MyTaHTHUX
$opm

2. Computational modeling of molecular dynamics simulations of H. sapiens tyrosyl-tRNA synthetase and its
mutant forms

Pedepar:

1. luceprauiio IpucBsS4YEHO SOCIIIKEHHIO MOJIEKY/IIpHOI AuHaMiku H. sapiens tupo3un-TPHK cuHTeTasn
(HsTyrRS) ta ii MyTaHTHHUX OPM y BOGHO-iIOHHOMY OTOYEHHI 3 BUKOPUCTAHHSIM IPifl-TEXHOJIOTiN. Bniepe

o0y j0BaHa MOJieJsIb CTPYKTypU NoBHOPo3MipHOi HsTyrRS, niis sikoi nokazaHo GopMyBaHHSI aCUMETPUYHO]
KOMIIaKTHOI cTpyKTypy HSTyrRS, B kil nurokiHOoBUI ELR-MOTHB € €KpaHOBaHUM B Pe3yJbTaTi B3aeMogii 3 C-
MogyseM. [IpoBeieHO KOMII'IOTEPHE MOJEIOBAHHS MOJIEKYJIIPHOI IMHAMIKM MYTaHTHUX (popM Tupo3un-TPHK
CHHTEeTa3H, [10B'13aHuX 3 Herpornarieto [llapko-Mapi-Tyca, BUSBIEHO JIOKaIbHI KOHDOpMaLiliHi 3MiHU B
HecTpyKTypoBaniii netsi CP1-BcTaBku 3ropTku PoccMaHna, sIKi CyIIpOBOIKYIOThCS (POPMYBaHHSIM METAacTabiIbHUX
b-cTpykTypHux enemeHTiB. Ha ocHOBI no6ynoBaHoi moaesi kommiekcy HsTyrRS 3 TPHK(Tyr) ta ¢pakropom
esioHraujii eEF1A2 3arpornoHoBaHo MexXaHi3M BIUIMBY MyTanii lllapko-Mapi-Tyca Ha B3aeMoziio 3 ii

MaKpoMOJIeKyJIaMUu-TIapTHepaMu. BrcyioBieHo nIpunylleHHsl, 110 BUsBIeHI KOH(popMaliiiHi epeKkTr MOXyTb



IIPU3BOJNUTH SIK 0O 3MiHM KOH(OPMaLlil aKTUBHOTO LIEHTPY, TaK i 10 3MiHU crlenu(piyHUX B3a€MOill MyTaHTHUX

dopm 3 pakropom esnonratii eEFIA a6o /Tta TPHK(Tyr).

2. In this work we constructed the model of the full-length HsTyrRS 3D structure and studied its conformational
mobility by all-atom molecular dynamics simulations. MD simulations of the full length HsTyrRS have shown that
the binding of C-terminal modules to mini-TyrRS catalytic dimer is highly asymmetric in terms of the interface
structure and dynamics. Strong hydrogen bonding between the R93 residue of the ELR cytokine motif and A340
and E479 residues of C-module was observed in MD simulations. These data support the idea that the full length
HsTyrRS lacks its cytokine activity due to the interaction between N- and C-terminal modules, which protect the
ELR cytokine motif.In this work the 3D structures of G41R, E196K and 153-156delVKQV HsTyrRS mutants have been
modelled. Long 100 ns MD simulations of G41R and 153-156delVKQV mutants of HsTyrRS revealed significant
changes of their conformational dynamics. In general, mutant proteins revealed less relaxed states with higher
values of root-mean square fluctuations. Analysis of spatial contacts between 2 monomers in enzyme revealed the
expanse dimer interface in HsTyrRS. The melting of H9 helix (T141-A148) and subsequent partial melting of H11
helix were observed in 153-156delVKQV mutant of TyrRS. A novel b-sheet formation was observed in K147-E157
region (monomer A) in G41R mutant for 20-100 ns and in K146-E151 region (monomer B) in 153-156delVKQV mutant
for 5-65 ns time interval of MD simulation in CP1 region of Rossmann fold. Our results support the idea, that
defects of the intermolecular interfaces in the complexes of mutational forms of HsTyrRS with cognate tRNA(Tyr)
and/or eEF1A2 may be common molecular mechanism of Charcot-Marie-Tooth disorder.
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