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OnHOI#1 13 BaKHBIX (YHKLUI KPHOIIPOTEKTOPOB, IIPUME-
HSIOLTUXCA 11 KPUOKOHCEPBUPOBAHUS OMOIIOTHYECKHUX
MaTepHaJIoB, ABISETCA COXPaHEHUE CONbBATHON 000JI0UKH
OHMOMOIIEKYJI IPH HU3KUX TeMIepaTypax. st u3ydeHus mpo-
1iecca CoJbBATallUM HA MOJIEKYJISIPHOM YPOBHE IIEPCIIEK-
TUBHBIM SIBISIETCS METOJ] MAacC-CIIEKTPOMETPUH.

B nanHOM cO0OIIEHNY TPUBOIATCS PE3YIIBTATHI HCCIIe-
JIOBaHMS B3aUMOAEHCTBHS HaOOpa aMMHOKHCIOT (BaJIUH,
THCTU/IVH, JIN3HH, IPOJIMH, TPUIITO(AH, OPHUTHH, aciapari-
HOBasl ¥ TI[yTAMHHOBAsI KMCJIOTBI) C KPHOIIPOTEKTOPHBIMHU
COCMHEHUSAMH Ha OCHOBE OPTaHMYECKHX MOIMI(YUPOB —
I12T"-400 u oxcuaTHIIMPOBaHHbIH runepuH (O3I-5) — ¢ mo-
MOILBIO BTOPUYHO SMUCCUOHHOM U 3JIEKTPOPACTIBUIMTENb-
HOM Macc-CIEKTPOMETPUH.

B Macc-cnekTpax pacTBOPOB aMUHOKHUCIIOT B KUAKUX
nojuMepax ObUTH 3aperuCTPUPOBAHBI TMKH, COOTBETCTBYIO-
Me accolaTaM aMMHOKHCIIOT ¢ ouromepamu [191-400
n OOTI'-5. IlepeBox Hepa3pyILIEHHBIX HEBAJIEHTHBIX ACCOLHA-
TOB U3 XHIKOH B ra3oByI0 (ha3y B yCIOBUSAX Macc-CIIEKTPO-
METPUYECKOTO HKCIIEPUMEHTA SIBIISIETCS CBUAETENBCTBOM HX
CTAOMIIBHOCTH M YKa3bIBaeT Ha 3(p(HEeKTHBHYIO COTbBATAIINIO
AMHMHOKHCIIOT JaHHBIMHU HOIH3(HPaMH.

OOHapy>KeHO, YTO OTHOCHUTEIbHAsI MHTEHCHBHOCTbH acco-
LIMaTOB BBILIE JUIsI KOMIIJIEKCOB C aMUHOKHCIIOTAMHU € TUIIPO-
(UIBHBIMH U MOHHBIMHA OOKOBBIMH PaiMKaIaMH, a 3apsili0-
BOE COCTOSIHUE aCCOIIMATOB OMPEIEIISIeTCsl FOHHON (OpMOi
OOKOBBIX PA/INKAJIOB AMUHOKHUCIIOT. Tak, KATHOHHBINA TUCTH-
JUH (OPMHUPYET COJIbBATHBIC KOMILIEKCHI MPEUMYIIECT-
BEHHO B NIPOTOHUPOBAHHOH (opmMe, a acmaparuHoBas U
[Ty TaMHUHOBAs KUCIIOTHI — B JICIPOTOHNPOBaHHON (hopme.

CrpyKkTypHas opraHu3alys COJIbBAaTHbIX KOMILIEKCOB, 3a-
PETUCTPUPOBAHHBIX B MaCcC-CHEKTPOMETPUIECKOM JKCIIE-
pUMeHTe, ObUIa yCTaHOBJIEHA IyTEM MOJICJIIMPOBAHUS Me-
TOAOM MOJIEKYJIApHOI InHaMHUKH. KoMIbroTepHOE MOAEH-
POBaHHE ITOKA3aJI0, YTO CTAOMIIM3ALIHSI COTTbBATHBIX KOMILICK-
COB JIOCTUTAETCS 3a CUET 3aBUBAHUS NOTHI(PHUPHOH LETIOUKU
BOKPYT HOHHBIX TPYIIT aMUHOKHCIIOT. B KoMITIekcax ¢ ruzpo-
(hOOHBIMM aMHUHOKHCIIOTaMH TIOJIMMEpHas 1eTIo4Ka yiuep-
JKUBAETCS [IOCPEACTBOM BOAOPOJHBIX CBA3EH €€ KOHLIEBBIX
OH-rpynn ¢ 3apssKeHHBIMH T'PyHIaMU LBUTTEPUOHHON
(hOopMBI AMUHOKHUCIIOT.

JlaHHBIE O cONbBAaTAllMM OOKOBBIX PAIHMKAJIOB OJIUIO-
MepaMH Moa3(UPOB, MOTYyUSHHBIE Ha YPOBHE OTIEIBHBIX
AMHMHOKHCJIOT, MOTYT OBITh HCIIOJIb30BaHBI TPH MOZEIIHPO-
BaHMU B3aMMOJICHCTBHSI OEJIKOB C TIOJIMMEPHBIMHU KPUOIIPO-
TEKTOpPaMH.
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One of the important functions of cryoprotectants, ap-
plied for biological material cryopreservation, is the keep-
ing of biomolecule solvate shell under low temperatures.
Mass spectroscopy is promising to study salvation proc-
ess at molecular level.

In this report there are shown the results of studies of
amino acids (valine, histidine, lysine, proline, tryptophan,
ornithine, aspartic and glutamic acids) interactions with cryo-
protective substances, based on organic polyethers: PEG-
400 and oxyethylated glycerol (OEG-5) using the seconda-
ry emission and electrospray mass spectrometry.

In mass spectra of amino acid solutions in liquid poly-
mers there were recorded the peaks, corresponding to amino
acid associates with PEG-400 and OEG-5 oligomers. The
transfer of undestroyed non-valent associates from a liquid
into gas phase under mass spectrometry experimental con-
ditions testifies to their stability and indicates to the effi-
cient amino acid solvation with these polyethers.

A relative intensity of associates was revealed to be
higher for the complexes with amino acids with hydrophilic
and ion side radicals, and a charge state of associates was
dependended from an ion form of amino acid side radicals.
Thus, a cation histidine forms the solvation complexes
mostly in a protonated form, but the aspartic and glutamic
acids do in a deprotonated one.

Structural organization of salvation complexes, recorded
in mass spectrometry experiment, was established by mo-
deling with molecular dynamics method. Computer modeling
demonstrated the stabilization of salvation complexes as
achieving due to the polyester chain curving around ion
groups of amino acids. In the complexes with hydrophobic
amino acids a polymer chain is held by hydrogen bonds of
its end OH-groups with charged groups of amino acid zwit-
terionic form.

The data about the side radical solvation by polyether
oligomers, obtained at the level of certain amino acids, may
be used for modeling protein interactions with polymer
cryoprotectants.
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