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CEKIIUA 1. OBINAA BUODPU3UKA

CPABHUTEJIBHOE UCCJIEJJOBAHUE OCOBEHHOCTEM ITIPOCTPAHCTBEHHOM
OPT'AHU3AIIMUA AHTUTUIIEPTEH3UBHBIX IHEINITUI0B OBOKUHUHA (2-7) 1 EI'O
AHAJIOI'A HOBOKMHUHA
Comparative Study of Particularities of Spatial Organization of Antihypertensive peptides Ovokinin (2-7) and its
Analog Novokinin

AraeBa I''A., Araesa ¥.T., 'ox:xxkaes H.M.
BakuHckuii rocyjapcTBEHHBI YHUBEPCUTET, T. baky, AzepOaiimkan, gulshen@mail.ru

Jns BBISICHEHHS MexaHH3Ma OHOJIOTHYECKOro 3(deKTa, He0OXOAUMO 3HAHHE MPOCTPAHCTBEHHOTO CTPOCHHS H
KOH(OPMAMOHHBIX BO3MOXHOCTEH IENTHAHOTO Omoperyynsitopa W ero 3(QEKTUBHBIX CTPYKTYPHBIX aHAJIOTOB.
HOBOKMHNH aKTHUBHBI AHTUTHIIEPTEH3WBHBINA IENTHJI, AMHHOKHCIOTHAS IOCIIEI0BATEIBHOCTE KOTOPOTO SIBISETCS
MIPOM3BOIHON OT y4yacTka 359-364 MojeKynbl OBabOyMHHA, COOTBETCTBYIONIEH MHHHMAJIBHON IMOCIIEIOBATEIHHOCTH
MOJIEKYJIbl OBOKHHHHA, CYIIECTBEHHO MOHIDKAIOLIEH apTepuanbHoe aasneHue [1-3]. Momekysibl HOBOKMHHUHA SIBIISIETCS
CTPYKTYPHBIM aHAJIOTOM MOJIEKYJBI OBOKHHUHA (2-7). O6e MOJIEKYIBI COCTOAT U3 MIECTH aMHHOKHCIOTHBIX OCTAaTKOB.
AMUHOKHCIIOTHBIC TIOCJICIOBATEIEHOCTH MOJICKYJT OBOKMHHUHA (2-7) 1 HOBOKMHHMHA MpeAcTaBicHbl B Tadmuie. 3HaHue
KOH()OPMALMOHHBIX BO3MOXXHOCTEH (DYHKLIMOHAJILHO aKTUBHOTO IENTH/IA TIO3BOJIUT BeCTH OoJjiee lieJeHanpaBIeHHbIN
TIOUCK €ro 3 PEKTUBHBIX aHAJIOTOB, IIOCKOJIBKY MMEHHO CTEPHUYECKOE COOTBETCTBHE B KOHEUHOM cYeTe 00ecreunBaeT
crenupUIHOCTh CBSI3BIBAHHMSA C pelenTopoM B naHHON paboTe OBUIO NPOBENEHO CPAaBHHUTEIBFHOE HCCIIEIOBaHUE
MIPOCTPAHCTBEHHOTO CTPOEHUsI M KOH(OPMAIIMOHHBIX CBOMCTB MOJIEKYJl OBOKMHMHA (2-7) MU HOBOKMHHHA METOJOM
MOJIEKYJIIDHOW MEXaHHKH. Pacuer cTaOMibHBIX KOH(OpPMALMH MENTHIOB NPOBOIAMICS C IOMOIIBIO NMPOTPaMMbl U
CUCTEMBI TOTEHIIHATBHEIX (PYHKINH, paHee OMUCAHHBIX U MIPUMEHEHHBIX B paboTtax [4,5].

Ta6J'II/II_la 1. AMUHOKHCIIOTHAS TMOCIEN0ATCIbHOCTh AHTUTUIICPTCH3UBHBIX IMCTITHI0B

Ne | Tlentun AMMHOKHUCIIOTHAS TTOCJIEA0BATEILHOCTD O0o03HaueHne
1 OBokunuH (2-7) Arg — Ala— Asp — His — Pro - Phe RADHPF
2 | HoBokuHuH Arg — Pro—Leu— Lys —Pro - Trp RPLKPW

B pesynbprare pacueToB OBUIO MOKAa3aHO, YTO B CIA0OMOJIIPHON Cpene MENTHUIbI MPEANOYTHTENEHO (GOPMUPYIOT
MIOXOKHEe CTAOMIIBbHBIE CTPYKTYPBI, U1l KOTOPBIX XapaKTepHa BBITAHYTAas C IBYMs 3aru0aMu KOH(OpManus MeNTHIHOH
nenu. bbuio mokazaHo, 4TO NpEeNNOYTHTENbHAas KoH(opMmanus STHX MNENTHUAOB cTaduiau3upyercs 3((EeKTHBHBIM
AJIEKCTPOCTATHYECKUM B3aUMOEHCTBUEM C 00pa30BaHHEM BOJIOPOIHOM CBSI3U MEKILY aTOMaMH KapOOKCHIIBHOM IPYIIITbI
C-TepMHHAIBHOMN YaCTH U TYaHUAMHOBOM IpyNIbl OOKOBOM MM aprUHKHA.

B pesynbrare CpaBHHTENBHOTO HWCCIEIOBAaHHUS [JBYX CTPYKTYpPHO TOMOJIOTHYHBIX HENTHJIOB, OBOKHMHUHA W
HOBOKHHUHA, OBIIIM OINPEeICHbl SJHEPTeTHUECKH PEAIIOYTUTEIbHbBIE 00JIaCTH BEJIMYHH JBYTPAHHBIX YIJIOB M B3aUMHOE
PpacroyiokeHHe OCTaTKOB B HU3KOIHEPIreTHYECKNX KOHPOopManusx MosieKys1. Ha ocHOBe mosrydeHHBIX TapaMeTpoB ObLIN
COCTaBJICHBl MOJIEKYJISIPDHBIE MOJEIH SHEPreTHYECKH MPEANIOYTUTENbHBIX KOH(pOpManuid OBOKMHHMHA (2-7) u
HOBOKHMHUHA. J[aHHOE HCCIIeIOBaHME ITO3BOJIMIIO ONPENEIHNTh BCE CTAOMIIBHBIE KOH(OPMAIMOHHBIE COCTOSHHS ABYX
reKCaleNnTHIHbBIX [IENTHI0B, COIOCTaBICHNE KOTOPBIX JA€T BO3MOXKHOCTb BBIACINUTD CTPYKTYPHBIE KPUTEPHH, BO3MOXKHO
HEOOXOJMMBIE [UIsl CO3AaHUsI JIEKaPCTBEHHBIX PEMAapaToB MPUTOAHBIX ISl KIIMHUYECKOTO UCIOIb30BaHNU.

1. Yamada Y., Yamauchi D., Usui H., Zhao H., Yokoo M., Ohinata K., Iwai M., Horiuchi M., Yoshikawa M.
Hypotensive activity of novokinin, a potent analogue of ovokinin (2-7), is mediated by angiotensin AT(2) receptor and
prostaglandin IP receptor // Peptides, 2008, vol. 29 (3), pp. 412-418.

2. Yoshikawa M., Ohinata K., Yamada Y. The pharmacological effects of novokinin; a designed peptide agonist of
the angiotensin AT2 receptor // Curr. Pharm. Des., 2013, vol. 19 (17), pp. 3009-3012.

3. Yamada Y., Yamauchi D., Yokoo M., Ohinata K., Usui H., Yoshikawa M. A potent hypotensive peptide,
novokinin, induces relaxation by AT2- and IP-receptor-dependent mechanism in the mesenteric artery from SHRs //
Biosci. Biotechnol. Biochem., 2008, vol. 72 (1), pp. 257-259.

4. Maksumov L.S., Ismailova L.I., Godjaev N.M. The program for semiempirical calculation of conformations of
the molecular complexes // J. Struct. Khim. (Russian), 1983, vol. 24, pp. 147-148.

5. Agaeva G.A., Agaeva U.T., Godjaev N.M. The spatial organization of human hemokinin-1 and mouse/rat
hemokinin-1 molecules // Biophysics (Russian), 2015, vol. 60, pp. 365-377.
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KOH®OPMALIMOHHBIE OCOBEHHOCTU MOJIEKYJIbI TNNIAMBATUHA U ET'O
OPAT'MEHTOB
Conformational Peculiarities of Tachykinin Peptide Hylambatin and its Fragments

Araesa I'.A., Cedepan I'.P., I'on:kaes H.M.
bakuHCckuil rocyJapcTBEHHBI YHUBEPCUTET, I. baky, AzepOaiimkan, gulshen@mail.ru

Morekyaa ruiaMOaTHHa 1O CBOCU CTPYKTYpe W (DYHKIIMOHAJIBHBIM CBOWMCTBAM OTHOCHUTCS K TaXHKUHHHOBBIM
HeliponenituaM. [ mimaMOaThH COCTOMUT W3 JABCHAANATH aAMHHOKUCIIOTHBIX OCTATKOB U BIIEPBEIC OBLT BBIICIICH U3 KOXKU
adpukanckoit marymku Hylambates maculatus [1]. OqHaKO B OTIHYKE OT JPYTUX TAXUKAHUHOB, THIIAMOATHH 00JIa1aeT
OCTaTKOM METHOHUJIMETHOHHHA Ha C-KoHIIe, a He C-KoHIeBbIM TpunenTuaoM -Gly-Leu-Met-NH2, koTOpbIii 10 CHX TTOp
OBLT XapaKTEePHOH OCOOCHHOCTBHIO BCEX YICHOB CeMEHCTBA TaXHKUHUHOB. Kpome Toro, OpII0 TTOKa3aHO, YTO BBOIUMBIM
BHYTPUBEHHO T'TIaMOATHH 3HAYMTENFHO MOBBIIIACT YPOBEHB TIIOKO3HI U MHCYJIMHA B IIa3Me KPOBH, HO Ha CEKPELHUI0
TIIIOKAaroHa To He BimsAeT [1]. DTOT MexaHu3M JIeiicTBUS He HaOMIonaeTcs y APYTHX TAXUKUHIHOBBIX HEUPOIIEITHUIOB U
TEM CaMbIM €CJIM B TKAHW MJICKONUTAIOUIMX MPUCYTCTBYET IMJIaMOATHH, TO, OH MOXET UIPaTh CYLIECTBEHHYIO POJib B
peryJislMi yriieBoJHOro oOMeHa. Mouekyia rujaMOaTHHA OKaszajach 0oliee aKTHBHOW [0 OTHOLICHUIO K
TaxUKHHUHOBBIM penenitopam NK1 u NK2, yem apyrue taxukuHuHbl. B padote [2] ObLIO MPOBEICHO HCCIICIOBAHUE
CTPYKTYPHO-(DYHKIIMOHAIBHBIX B3aUMOCBs3el 12 (pparMeHTOB riusilaMOaTHHA HA COKPATHTEIbHYIO aKTUBHOCTh TJIAJKON
MyCKyJnatypsl. bbuia ycTaHOBIIEHO, Bce parMeHThl C-KOHEBOM YaCTU MOJICKYJIbI TIPOSIBJIICT B TOH MJIM MHOM CTEIICHU
JAHHYI0 aKTUBHOCTh HAaTMBHOM Mojekyisl. IloaToMy co3maHue BHICOKOAKTHBHBIX aHTaroHUcToB perientopoB NKI1 u
NK2 Ha ocHOBe rmiiaMOaThHa TO3BOJIHT OJIOKUPOBATH WM CTHMYJIUPOBATH €0 (PH3HOJIOTHYCCKHE BO3JCHCTBUS B
JICYCHUH Psijia 3a00JIeBaHUI.

B nanHO# paboTe OBLIO IPOBEIEHO UCCIIEIOBaHIE KOH()OPMAIIMOHHBIX CBOICTB MOJIEKYIIBI THIIaMOAaTHHA Ha OCHOBE
(parMeHTapHOTO aHaIHM3a, METOAOM MOJEKYISIpHOW MeXaHWKH. Pacder cTaOWIBHBIX KOH(OPMAIMA TENTHIOB
MIPOBOJMIICS C TOMOIIBIO TPOTPAMMBI M CHCTEMBI MOTEHIMAIBHBIX (YHKINH, paHee ONMMCAHHBIX W NMPUMEHEHHBIX B
pabotax [4,5].

Pucynok 1. [TepBuunas cTpykTypa TaXuKHHHHOBOTO renTuaa rumambatnaa DPPDPNRFY GMMawwn

Pacuer cTaOMiIbHBIX KOH()OPMALMOHHBIX COCTOSHHUH ()ParMEHTOB MOJICKYJIBI TIO3BOJIHI OIPEAEIHUTH JIOKAJIbHBIC
CIIUpaJbHBIE CETMEHTHI M MX B3aHMMHYIO OPHUEHTALMIO MX B YHEPreTHYECKH IPEANOYTUTENHHBIX KOH(MOPMALMOHHBIX
COCTOSIHMSIX MOJIEKYJIbI. B moiry4eHHbIX cTaOMIBbHBIX KOH()OPMALIMOHHBIX COCTOSTHUAX OBIIM YTOUHEHBI U SHEPTETUIECKU
OLICHEHBI B3aNMOBBITO/IHBIE B3aMOJICHCTBHS OOKOBBIX LIETIEH OCTATKOB M BOJOPOIHBIE CBsI3U. Ha 0CHOBE paccuMTaHHBIX
3HAQYEHUH JBYIPaHHBIX YIJIOB OBUIM IOCTPOEHBI BH3yalbHBIE MOJEIM OJHEPreTHYECKU IPEANOYTHTEIbHBIX
KOH()OPMALMOHHBIX COCTOSIHUI MCCIIEAYEMBIX YU4aCTKOB MOJIEKYJIbI THIIaMOaTHHA.

1. Giillner H.G., Harris V., Yajima H., Unger R.H., Hylambatin, a structurally unique tachykinin: effects on insulin
and glucagon secretion // Arch. Int. Pharmacodyn. Ther., 1984, vol. 272(2), pp. 304-309.

2. Inoue A., Fukuyasu T. Nakata Y., Yajima H., Nomizu M., Inagaki Y., Asano K., Segawa T. Structure-activity
relationship of hylambatin and its fragments as studied in the guinea-pig ileum // Journal of Pharmacy and Pharmacology,
1988, vol. 40, iss. 1, pp. 72-73.

3. Maksumov 1.S., Ismailova L.I., Godjaev N.M. The program for semiempirical calculation of conformations of
the molecular complexes // J. Struct. Khim. (Russian), 1983, vol. 24, pp. 147-148.

4. Agaeva G.A., Agaeva U.T.,Godjacv N.M, The spatial organization of human hemokinin-1 and mouse/rat
hemokinin-1 molecules // Biophysics (Russian), 2015, vol. 60, pp. 365-377.
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BJIUAHUE JJIMHBI BOJTHBI U MHTEHCUBHOCTU BO3BYXKJIAIOIIEI'O CBETA HA
OOTOCEHCUBMJIN3UPYIOIIYIO AKTUBHOCTBb CUCTEM ®OTOAUTA3ZUH-IIVIOPOHUK
F127 B MOJEJIBHBIX IPOIHECCAX ®OTOOKUCJIEHUA
The Influence of Wavelength and Light Intensity on the Photosensitizing Activity of Fotoditazin-Pluronic F127
Systems in Tryptophan Photooxidation

AxcenoBa H.A., I'narones H.H., KypssinoBa A.C., Tumames I1.C., ConoBbeBa A.b.
denepanbHBIN HCCIIEI0BATENLCKUN IIEHTp XuMuieckoi ¢pusukn uM. H.H.CemenoBa PAH, r. Mocksa, P®
Wnctutyt pereneparnsHoi Meauimnsl, [lepeeiii MI'MY um. .M. Ceuenosa, r. Mocksa, P®, naksenova@mail.ru

Ilponecc reHepamuu CHHDIETHOro 'O; W Apyrux akTHBHBIX (opMm kmciopona (A®K) Bo30yKIEHHBEIMH
¢dorocencuOmamzaropamu  (PC) nexur B ocHOBe (oroamHamudeckord tepamuu (DPAT) — meroma JsiedyeHHUs
3JI0KAYECTBEHHBIX OIYXOJIeH, a Takke HEOHKOJOTHYECKUX JIOKAIM30BAHHBIX HH(EKuni (THOMHBIX paH, MPOJEKHEH,
tpodudeckux 538) [1]. Merog ocHOBaH Ha BBeleHHH (OTOCCHCHOMIM3MPYIOIIEro Mpernapara B MaTOreHHbIC TKaHU
OpraHu3Ma ¢ IOCJeIYIOUIMM 00JIy4YeHHEM MTOPAKEHHBIX YYaCTKOB CBETOM C ONpeAeieHHo# 1 kaxaoro OC mmHoN
BonHbl. Ciienyer otMmetuth, yro OJIT HOBOOOpa3oBaHWil W JIOKANM30BaHHBIX MH(MEKIMH 10/pa3yMeBaeT HE TOJIBKO
MpsAMbIC BOSﬂeﬁCTBHﬂ Ha TMAaTOJIOTMYCCKUC TKAaHU C HCKPO30OM MJIM arollTO30M IOPa)XCHHBIX KIJIETOK, HO U
(oToMHIYIUPYEMYIO TUHAMHUKY TIOCIIETYIOIINX PEreHepaTHBHBIX NIPOLeccoB. B yacTHOCTH, OBLIO OTMEUECHO JIOKAIEHOE
MOBBIICHUE TYMOPAJIbHOTO M KJIETOYHOI'O HMMYHHUTETAa Y OHKOJOIMYECKHMX OOJIHBIX NpH  IPOBEACHUU
(ortonuHamMmyeckor Teparmuu [2]. DT pe3yabTaThl CBUICTEIBCTBYIOT 00 MMMyHOCTHMYIMpytomeM neiictBun OT.
VIMeHHO 10 3TOM MpUYHMHE dHepreTudeckue Bo3acicTBus npu ®JIT, B ToM Ymcie IpH JIeYeHUH WHOUIIMPOBAHHBIX paH,
CIIeZlyeT ONTHUMHU3UPOBATh, YTOOBI HMHIIIMUPOBATH, HO HE MOJABIATH BOSMOKHOCTH PEreHePaTHBHBIX CHCTEM OpTaHU3Ma.
s Bo30ykneHns (POTOCCHCHOMITN3ATOPOB UCIIONB3YIOT OQHY U3 mojoc nornomerns @C B BUANMOM W ONKHEM
nH(ppaKpacHOM auana3one crekrpa. [Ipu jedennn onyxoei KCHOIb3yeTCsl KPacHbIH (MHpaKpacHbIN) CBET, HOCKOIBKY
TaK Ha3bIBaEMOE «OKHO IPO3PAYHOCTIY OMOIIOTHYECKUX TKaHEeH 3aKIIf04eHo mpuomm3nTensHo Mexxay 600 am u 1200 am
[3]. B o xe Bpems npu O/AT moBepXHOCTHRIX THOHHBIX paH WX APYTUX HH(EKIHOHHO-BOCTIAIUTENBHBIX MPOIIECCOB,
rae st 9p(GEeKTUBHOTO JIeYeHUs He TpeOyeTcsl NPOHMKHOBEHHUSI CBETa BIIIyOb TKaHEH, BO3MOXHO HCIIOJIb30BaHHUE IS
¢doroBo30OyxkaeHnss DC cuHe-3elIeHON 00JaCTH CIEKTpa, I/, KaK MpaBWio, Y (GOTOCEHCHOMIU3UTOPOB Ooiiee
WHTEHCHUBHBIE MOJIOCHI norjouieHus [4]. Takue ocoOeHHOCTH JAIOT elle OJHY BO3MOXKHOCThH PETYJIUPOBATh CBETOBBIC
Bo3zelictBus npu DT u, Tem camblM, co3AaBaTh YCIOBHUS JUISL ONTUMAJIbHOTO HWHULIMMPOBAHMS IOCIEIYIOIINX
pereHepaMoHHbIX MpoleccoB. KoHTponupyemoe NOHMXKEHUE YpOBHS CBeTOBBIX Bo3zaeiictBuil mpu OIT Ttakxke
BO3MOXKHO B CBSI3M CO CHIDKEHHEM KOHIEHTpamuu (OTOCEHCHMOMnMM3aTopa (OTOMUTA3HHA, CONFOOMIM3HPOBAHHOTO
mwiroporukoM F127, uTo kpaliHe Ba)KHO M [T CHIDKEHHS (POTOTOKCHYHOCTH TaKMX COSAWHEHHH [5].

B nanHO# paboTe moka3aHo, 4TO pemeHne ykazanHbIx mpooneM OJIT qacTHIHO MOXKET OBITh HAWICHO Ha OCHOBE
(U3MKO-XUMUYECKUX HCCIEA0BaHUI (HOTOCEHCHOMIN3NPOBAHHOTO OKUCIICHHUSI MOJICNIbHBIX OPraHUYeCKUX CyOCTpaToB
MIPH UCHOJB30BaHUM pa3nuyHbiXx THIOB PC cuctem. KoHKpeTHO, B JaHHOW paboTe NMPH HCCIECIOBAHUH PEAKIIHU
OKHCJICHHs TpHUNTOo(aHa MPOBEACH COMOCTABHTENIbHBIN aHamu3 (oroctabmisHOCTH (GoToaurazuna (P3) (ogHoro wus
HanMeHee TokcnuHbIX PC U3 ucnomnp3yromuxcs B kiinHnueckon npaktuke /1T B HacTod1Iee BpeMs) U €ro aKTUBHOCTH
B mpoleccax (ororeHepaiu CUHIETHOro 'O, KUCIOpoAa TpU BO3OYKIEHUHM CBETOM DAa3sHOW MOLIHOCTH TIPU
A =400 M u 660 HM — JJTMHAX BOJIH, COOTBETCTBYIOLIMX JIByM Han0Ooliee HHTEHCUBHBIM I10JiocaM morioiieHus O3 B
BUAMMOM oOmactu. [Ipu 3TOM OBUIO HCCIENOBAaHO BIHsSHHME IUTFOpOoHUKA F-127, omHoro w3 HauOosiee HM3BECTHBIX
amM(puUIBHBIX OJIMMEPOB, UCIIOIb3YEMbIX B JekapcTBeHHbIX (opmax mis LT coBmectno ¢ OC [5], Ha ckopocTh
npoueccoB (orookucienus Tpuntodana u porogectpykunn OC. Panee Hamu Obuto mokaszaHo [5], 4TO coBMecCTHOE
ucnonszoBanue OC ¢ mmroponnkom F-127 nossimaer aktuBHOCTE @C B 10-30 pa3 npu GoTOBO3IEHCTBIN HA KYJIBTYPHI
PAaKOBBIX KJIETOK, a TakKXkKe B dKcrepuMeHTax in vivo npu O/IT omyxosel MOBEPXHOCTHON JIOKANHU3AUN U MOJICIBHEIC
paHBI Y )XKHUBOTHBIX.
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O BUOJIOITMYECKON OCHOBE ECTECTBEHHOI'O BUJIMHTBU3MA

On the Biological Basis of Natural Bilingualism

Aunexcanaposa H.III.
ObmecTBo «S3bIKOBOI MOCTY, T. bepmun, ['epmanus, nina.alexandrova@gmsx.net

W3BecTHO, 4TO MaNIeHbKIH peOEHOK MOKET CTaTh JBYSI3BIYHBIM, €CJIH C HUM TOBOPHTH Ha ABYX sI3bIKax. KOHKpeTHBIC
CUTYaIll{ BYS3BIYHOTO BOCHHUTAHUS JETKO HAOII0AaeMbl I MHOTOKPATHO ONMKCAHBI. MOXET CIIOKUTHCS BIEUATIICHHE,
YTO UMEHHO TO, KaK TOBOPSAT C peOCHKOM, T.€. COI[HATIbHBIE (PaKTOPHI, IIOJIHOCTHIO OTIPEAEISIOT YCIEITHOCTh CTAHOBIICHHUS
IBYS3BIYMA. B TeHM ocTaeTcs Gmonorndeckas OCHOBa OMIIMHTBH3MA, T.€. U3MEHEHHS, IIPOUCXOAIINE HETOCPEICTBEHHO
B HEPBHOW cHCTeMe peOCHKA MO BIMSHUEM HEOOXOJUMOCTH OOIIAThCSA HA JBYX sA3bIKaX. TEeOPEeTHUSCKHUMH OMOPaMHU
paboTHI SIBIISIIOTCS: THIIOTE3a Co3peBanusl [ 1], KOHIEIIMs POLeIypHO — IeKIIapaTUBHOU namsITu [2], IpeicTaBiIeHue o
€CTECTBEHHOM OMJIMHIBU3ME KaK O HECTAOMJIHLHOM COCTOSIHWH, JJIi KOTOPOTO XapaKTEPHBI SI3bIKOBBIC aTTPHIIUH, T.C.
o0OeIHEHUE T TIOJTHOE CTUPAHUE OJTHOTO U3 SI3BIKOB [3,4]. OCHOBOI paOOTHI SBISIOTCS HAOIIOICHHS CTAHOBJICHHUS SI3bIKA
U PEeUU B YCIOBUSX JBYSI3bIUHOMN Cpeibl U aHATIU3 JIUTEPATYPHIL.

OpraHuzanusi pacnpoCTpaHEHHBIX B HacTodllee BpeMs B Poccur mporpamMm paHHEro sI3bIKOBOIO Pa3BUTHUS
(HammpuMep, oOydeHNe MIIAJICHICB TISTH S3BIKAM C ABYX MECAIEB) MPEAIONAraeT, YTO MOXKHO «3aIlyCTHTB» Pa3BHTHE
HECKOJIBKUX SI3BIKOBBIX KaHAJIOB, €CIIM C CAMOTO paHHETO BO3PAacTa CO3IaTh BOKPYT peOCHKAa MHOTOS3BIIHYO cpeny. [Ipu
9TOM 3aKOHOMEPHOCTH CTAHOBIICHUS S3bIKa B OIHOS3BIYHON Cpelie, KOTOpOe MPOMCXOINT Kak camopasButue [1,5],
MIEPEHOCATCS, IO YMOIYaHHIO, Ha TIPOIIECC SI3BIKOBOTO PA3BUTHS B MHOTOSI3BIYHOM cpene. Ho mpakTika mokaspIBaeT, 9To
JIBA WJIN HECKOJIBKO SI3BIKOB HE PACTYT MapajuIeIbHO M OJHOBPEMEHHO. SI3BIKOBOE pa3BUTHE B MHOTOSI3BIYHON cpene
SBIIIETCS TPOILIECCOM, HAMOMUHAIOUIMM TPOSBIEHHE CTPAHHOTO AaTTPaKTOpa: CTPEMIIEHHE K OCYIIECTBICHHUIO
TEHETHUYECKOH MporpaMMbl (Kak TpU OJHOSA3BIYHOM BOCIMTAaHUHM) JOMOJHSETCS elle ABYMS aTrTpakTopaMud —
CTPEMIICHHEM SI3BIKOBOM CHCTEMBI 00SCIIEYNTh KOMMYHHUKAIIHIO Ha BCEX HEOOXOAUMBIX JJIs1 OOIICHUS A3bIKaX (BO3MOXKHO
MMOTOMY, 4TO BepOabHasi KOMMYHHKAIUs — crierudurka Buna Homo sapiens) v cTpeMIIGHHEM CTEPETh OJIUH U3 S3BIKOB,
T.€. BEPHYTHCS K OJHOS3BIUUIO (KaK K Ooiiee 3KoHOMHOMY (pyHKIoHUpoBaHuto?). [Ipyn HeOMaronpusaTHOM COYCTaHHU
BHEIIHUX (DAKTOPOB U COCTOSHUS peOEeHKA BOSMOYKHBI 33JICPKKHU Pa3BUTH 000HX SI3BIKOB [6].

Jeru, HaxosUIMeCs B IBYS3bIYHOM CpelE, MOTYT:

- UTHOPUPOBATH BTOPOH S3BIK M OCTAThCS OMHOSI3BIYHBIME, XOTS €KEIHEBHO CIBIMIAT 00a s3bIKa. BTOPOH s3BIK
OCBaMBaeTCs TOJIBKO B TOM CIIy4ae, €CIM OH HeoOXOAMM UTs OOIICHUS, MHAYe OCTACTCs s peOCHKA JIUIIh 3BYKOBBIM
(donoM. [IBysi3bIdHAs cpelia — HEOOX0AMMOE YCIIOBUE, HO HE MMPUYHHA JBYSI3bIYHSI.

- ocBamBaTh 00a s3bIKA, HO C BBIPAKCHHBIM MpeolIamaHueM OMHOro 3 HuX. CHIIBHBIA SI3BIK [PH 3TOM
NpUOIMKAETCA K OAHOS3BIYHONH HOPME, BTOPOH J0JITOE BPEMS OCTAETCS CITa0bIM.

- cOaJIaHCUPOBAHHBIH, T.€. MPUOJIM3UTEIILHO PABHBIN 110 BPEMEHH, BXO[ KaXKIOTO U3 SI3bIKOB B BO3PACTE 10 TPEX JIET
NPUBOJUT K HEIOCTATOYHOMY CJIOBapr B oOoux s3bikax [7]. Haumbosee CIOXKHBIM MOMEHTOM MPH JBYSI3IYHOM
BOCIIUTAHHU SIBJISIETCS MEPex0]] K ppa3oBoil peun, KOria MOXKET 3aTOPMO3UTHCSI OCBOCHHE 000UX SI3BIKOB.

Heo0xoauMo 0TMETHTB, YTO MIIAJICHUYECTBO — YPE3BBIYAIHO BaXKHBIHN 3TAll pa3BUTHs peOeHKA, HO 3TO 3Tall HMEHHO
JIOPEUCBOM, T.c. peOCHOK IMOHUMACT WHTOHAIMU, MUMHUKY, YKECTBI, B3TJISAbI OKPYXKAIOIIAX, HO HE 3HAYCHUS CIIOB. A
OWJIMHTBU3M — 3TO, TPEXK]IE BCETO, MOHUMAHUE JBYX S3BIKOB, KOTZIA TIPEAMET, ICHCTBUE, SIBIICHUE CBS3BIBAIOTCS HE C
OITHUM CIIOBOM, a C JBYMS CIIOBaMH B Pa3HBIX s3bIKaX. Jl0 JEBSATH MECSIEB MO3T peOCHKa HE MOXKET OCYIICCTBIIATH
TaHHYI0 (PYHKIMIO Jaske B OMHOM s3bIKe. [[03TOMY MHOTOSI3BIYIE BOKPYT MJIa/IeHIIA HE MOXKET MPUBECTH K OCBOCHHUIO
A3BIKOB. ECTECTBEHHBIN OMIMHTBU3M BBI3BIBACTCS COLMAIBHBIM SIBICHHEM — HEOOXOAMMOCTHIO OOIIEHHS Ha JBYX
s3pikax. [lon BIUsSHUEM 3TOH HEOOXOAMMOCTH (HESIBHOM MOTHBAIMH) MMPOUCXOIUT OHoornmyueckas amantamus. Kak u
IpyTHe TIPUPOTHBIE aJaNnTalliiii, OHA MMEET BO3BPATHBIH MEXaHM3M — S3BIKOBBIE aTTpUIMH. CTaTh €CTECTBEHHBIM
OWJIMHIBOM MOXeET JII00OH 4YeJOBeK, KOTOPBIH MOXKET TOBOPHTh. B JopeueBoi, MIIaJieHYECKUI MNEepUOA KHU3HU
OMIMHIBH3M HEBO3MOXKEH.
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LED RGB HCTOYHHUK ITPOXOASHIEI'O CBETA B MUKPOCKOIINU KJETOYHbBIX
HoIryJjassauu
LED RGB Transluminescence Lighs Sourse to Improove Cell Imaging

ActameB MLE., Cepos JI.A.
Huctutyt ouodusuku kietku PAH, r. [lymuno, PO, astashev@yandex.ru

IMpn pa3paboTKe MHUKPOCKONMYECKOW CHCTEMbI JUIsi aHajlW3a TeTEePOreHHOCTH KIIETOYHBIX MOIMYJISIUH, ¢
BO3MOXKHOCTSIMH, aHAJIOTHYHBIMH (DIOYLIUTOMETpY, aKTyaJIbHOH 3ajaueil sBISieTCS peayn3alysl KaHajla M3MEpeHHs,
AHAJOTUYHOTO KaHATY PaccesHHs, KOTOPBIH IMO3BOJISIET OLCHUBATh pa3Mep U (HopMy KIeToK. B MuKpockonuu Onmu3Kkum
pelIeHneM SABJIAETCS KaHall MPOXOIAIIEro CBETa C TAKUMH CPEICTBAMH KOHTPACTUPOBAHUS Kak (pa30BBIM KOHTPACT M
DIC. Takue MeTona KOHTPACTUPOBAHMS OCHOBAHBI HA N3MEPEHHUH CABUTa (pasbl cBETa, KOTOPAs 3aBUCUT OT IJIMHBI BOJIHBI
HCTOYHMKA CBETAa. B HacToAmMii MOMEHT AOCTYNHBIM CIIOCOOOM peann3aliii MHOTOIBETOHOTO OCBEILECHUS SBIISETCS
KOHCTPYKLIMS HICTOYHHKA CBETa HA OCHOBE KOMIIOHEHTOB MyIbTUMEUIHOT0. B Hamux nccnenoBannsax ¢pynkuuii nAChR
B MeMOpaHax HEWTPO(QHUIOB MBI HCIOJIb3yeM TPEXKaHAJIbHBIN HCTOUHHUK mpoxojsiiero cBera. Mcrounnk RGB cBera
BKJIFOUaeT u3 ceerouosl Thorlabs (M470D3, M565D2, M625D3), achepuueckue koHneHcopHble uH3bl ACL3026U n
JUXPOUYECKUI KyO JJIsl MyJbTUMEIUHHBIX IPOEKTOPOB pazMepoM 22x22 MM. [laHHbII KyO MO3BOJIsieT OOBEANHSATD B
€/IMHBIHM ONTUYECKUH My Th TPH NCTOYHHKA OCBEIIEHHS C IIOJIOCAMU M3JTy9YeHHsI B CTaHJapTHBIX CHHEH, 3eJICHOM 1 KpacHOH
00J1acTsIX, ONTHMHM3MPOBAHHBIX JUIS LIBETOBOCHPHSITHS 4eJlOBeKa. Bce onTHyeckne KOMIIOHEHTHI CMOHTHPOBAHBI B
AIIOMHHNEBOM Kopryce ¢ 3D-meuarHeiMu anantepamu. V300pakeHHs ITOJydEeHBI C IOMOIIbBI0 MHBEPTUPOBAHHOTO
mukpockornia Motic AE31T, obwsextrBa 10X m mmdpoBoit kamepsr SDU-285 (OO0 «CrnenTeneTexnuka, Mocksa,
Poccus) ¢ wmcmomp3zoBanmeM mporpammuoro obecmedennss WinFluorXE. [IpaiiBepsl cBeTOAMOAOB (MCTOYHHUKH
ITOCTOSTHHOTO TOKA W CHICTEMa YIpaBJIeHuUs ) ObUTH pa3paboTaHBl aBTOPAMH.

CyTb MeTOAa TONy4eHUs] H300paKeHMsI 3aKII0YAcTCs B IIOCIENOBATEIBHOM 3KCIIOHHPOBAaHMM 00pasua mpu
OCBELIEHHN KaXIbIM W3 CBETONMONOB M (POPMUPOBAHMM H300paKEHHs B BHAE B3BELIEHHOW CYMMBI M300pa’KeHHH.
BecoBble k03(UIMEHTE MOryT OBITH HMOZOOpaHBI Ui KOHKPETHOW 3amaud W O0BEKTa IO YCHJICHHIO KOHTpacTa
UHTEPECYIOIINX CTPYKTYD.

Hccneoosanue evinonneno npu gpunancosou noooepoicke PODOU npoexm 17-00-00058 6 pamxax npoexma
17-00-00064 (KOM®DH).

O JIOKAJIN3ALINU CIIUPAJIEM U CYNIEPCIIMPAJIEN B BEJIKAX
On the Localization of Helices and Superhelices in Proteins

Barposa O.E., Maabiuko E.B., TBepauciios B.A.
MockoBckuii rocyaapcTBeHHbIN yHuBepcuTeT uM. M.B. JlomoHocoBa, r. MockBa, P®D, o-bagrova@mail.ru

BrrsicHenue GU3NYECKUX MPUHITUIIOB (POPMHUPOBAHUS YHUKAIBHBIX CTPYKTYp OMOMaKPOMOJICKYIT H MEXaHH3MOB HX
(hYHKIIMOHUPOBAaHUS HA TMPOTSHKEHUM JECATHICTUH OCTaéTCs aKTyalubHOH MpoOIeMOW MOJCKYJISPHOW OHO(MDU3HKU.
OyHIaMEHTaIbHBIE  BOMPOCHI  OTHOCHTEIBHO  MEXaHW3MOB  BHYTPHUMOJEKYJSIDHOTO W HAJAMOJEKYIIIPHOTO
CTPYKTYPOOOpa3oBaHUs, padOTHI MAKPOMOJIEKYI KaK MOJIEKYJISIPHBIX MAIIHH TAK)Xe OCTAIOTCS B 3HAYUTENBHON CTETICHU
HEBBIICHCHHBIM.

Hacrosmas paboTa mOCBSIIEHA BBIIBICHUIO 3aKOHOMEPHOCTEH B PACIpPENeNIeHMH BTOPHYHBIX CTPYKTYD,
00pa3yIomux TUHAMUYHBIN Kapkac OEIKOBBIX MOJEKYJI. YUHUTBIBAETCS 3HAK XMPATBHOCTH HCCIEIYEMBIX CTPYKTYp. A
CaMo SIBJICHUE XHUPATbHOCTH, KaK MbI CYMTACM, UTPACT OHY M3 KJIFOUEBBIX POJjici B doaauure Oenka [1].

IIpoBenéH aHan3 pacrlpeneCHUs] BTOPUYHBIX CTPYKTYP M Cylepcrupaieil Tumna coiled coil B MOJMIEITHIHBIX
Hernsix OeKoB pa3MuHbIX (DYHKIIMOHAJIBHBIX KJIACCOB Ha OCHOBE MaTepHalioB AJIEKTPOHHOI 0a3bl gaHHbIX Protein Data
Bank (PDB) [2]. AHanu3 1 cpaBHEHUE HECKOJIBKHX LIeNIel YeTBEPTHYHOM CTPYKTYPBI OJTHOTO O€NKa [T03BOJIMIIY HOIYyYUTh
0oyiee JOCTOBEPHBIA pPE3YNbTaT ULl PACIpPElENICHUs BTOPUYHBIX CTPYKTYp IO MOJHUIICITHIHOW NN Kiacca U
OTJEeNBHOrO Oenka. Pe3ynpraThl aHamm3a MpEACTaBICHBI B BHIC IPa(UKOB pacmpeielcHUs BTOPUYHBIX CTPYKTYp U
cyrepcrupanei Tamna coiled coil o MOMUIENTHIHON TCTIH.

PaccMoTpeHbl BoceMb ()yHKITMOHATBHBIX KJIACCOB OEITKOB B COOTBETCTBHH C Kilaccudukanueii PDB: 6enku BupycoB
(Bcero uccienoBano 109 O6emKOBBIX Ierel, U3 KOTOPBIX YHHKAIBHBIX — 26), manepoHsl (40 1enei, yHuKaabHBIX — 15),
n3oMepasbl (39 nernei, yHUKaIBHBIX — 17), okcumopenykTassl (141 1mens, yHHKaIbHBIX — 42), ruaponassl (90 neneid,
YHUKaIBHBIX — 41), cTpykTypHBIe (29 11eneid, yHUKIbHBIX — 22), O€IKH 3K30- U 2HIOIMTO3a (9 1ienei, yHUKaIbHBIX — 6)
u OeIKd TpaHCIopTa SJEKTPOHOB (8 1enei, yHUKaIbHBIX — 5). Takum 00pa3zom, CyMMapHO MpoaHatu3upoBaHo 174
YHUKaJIbHbIE OCITKOBBIE CTPYKTYPBI, PACCMOTpEeHO 465 memeid, coctosimux u3 Oojiee 145 ThICSY aMUHOKHCIOTHBIX
ocratkoB. [loka3aHno, 4to B ganHO# noabopke 31% aMUHOKHCIOTHBIX OCTaTKOB HE 00pa3yeT peryJsipHble BTOPUYHBIE
CTPYKTYPBI, 57% BXOIAT B criupaiiu, 53% W3 KOTOPHIX NMPUXOAUTCS Ha o-criupaiu u 4% Ha crimpanu 319, 12% ocTtaTkoB
00pasyrot B-imcTel. Bee uccnenoBanHbIe cMpalid ObLTH MPaBO3aKPyYCHHBIMH.
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VY 0enkoB MCCIENOBaHHBIX TPYII 3aMEYeHO oOllee CBOWCTBO: B Hayale W B KOHLE Nened Habmopaercs
npeobiagaHue HepeTYIPHBIX Y4aCTKOB, YTO COITIACYETCs ¢ YIPOILEHHBIM IpeCcTaBIeHHeM O 0elIKOoBOH I100yiie Kak o
rupodoOHOM siape B ruapoduiibHON 000I0YKe.

B Hacrosimeil paboTte BBISBIEHBI HEKOTOpPHIE 3aKOHOMEPHOCTH M OCOOGHHOCTH B pacIipeAeieHUH BTOPHYHBIX
CTPYKTYp U cynepcnupaiei coiled coil o nonunenTHIHBIM HETsiM OeJTKOB UCCIEA0BAHHBIX (DYHKIIMOHAIBHBIX KIIACCOB.
[lomydeHHble JaHHBIE OTHOCHUTEIBHO pacHpenesieHns B OENKOBBIX INOOyJax YINOMSHYTBIX BBIIMIE IKECTKHX
MOJIEKYJIIPHBIX KOHCTPYKLHMH, 1O BCEH BEPOSTHOCTH, MOTYT NPOJBHUHYTH Pa3sBUTHE KOHILENIMH «OEIOK-MaIluHa,
IIPUYEM HE TOJBKO B IIPEJICTABICHUSAX O «phlUarax», «MapHUpax» 1 «0ajKax», HO ¥ B HOBBIX COOOPaXEHHAX O MalllMHaX
KaK 0 XHPaIBGHBIX 00pAa30BaHUAX U O BEHTUIILHBIX CIIUPAIIBHBIX KOHCTPYKLHSX B HUX.

Hccreoosanue gvinonneno npu yacmuuuol unancogou noooepiicke Poccuiickoeo Hayynozo ¢onoa (npoexm
Ne 19-74-00082).

1. Tverdislov V.A., Malyshko E.V. On regularities of spontaneous formation of structural hierarchies in chiral
systems of non-living and living nature // Phys. Uspekhi, 2019, vol. 189, pp. 375-385, DOI:
10.3367/UFNe.2018.08.038401.

2. RCSB PDB: http://www.rcsb.org.

TFETEPOACCOHUALUA MOJIEKYJ TUABUHOBOI'O KPACUTEJISA U KO®EUHA B
BOJHOM PACTBOPE

Heteroassociation of Thiazine Dye Molecules and Caffeine in Aqueous Solution

BapanoBckuii C.®., Yepubien /I.H., Anoer M.A.
CeBacToIoIbCKNi rOCYIapCTBEHHBINH YHUBEPCUTET, I. CeBacTonons, PO, sfthar@yandex.ru

N3yueHne pasHOPOIHOH acconmanyuy ONOIOTNIECKH AKTUBHBIX TeTEPOLMKIMYECKAX MOJIEKYJ B BOJHOM PacTBOPE
C OIIPEZIETICHUEM CTPYKTYPHBIX OCOOEHHOCTEH IreTepOKOMILIEKCOB BRKHO JUIS TIOHUMAHUSI B3aMMOJICHCTBHS 1TOIOOHBIX
MOJIEKYJI KaK MEXIy co00H, Tak u ¢ Onononmnmepamu. OnHUM U3 HanOoJIee YyBCTBUTEIBHBIX METOI0B HCCICIOBAHMS
HEKOBAJIEHTHOT'O CBSI3BIBAHMS MOJICKYJI SIBIISIETCS DJIEKTPOHHAS CIIEKTPOCKOMUS, TIO3BOJISIONIAs IIOJYYUTh HHPOPMALIUIO
O CTPYKTYPHBIX MapaMeTpax oOpasyroluxcs accouuaroB. IIpu 3TOM CyIIECTBEHHOE 3HAa4YEHHE MMeeT 00paboTka
OKCIICPUMCHTAJIbHBIX JTaHHBIX, 6a3upy}ou1aﬂc;1 Ha pEIICHUU COOTBETCTBYIOIIUX O6paTHI)IX 3aja4.

B pabote u3yueHa accouuanysi MOJIEKYJI THa3MHOBOTO KPacHTelsl - MeTHiIeHoBoro rosyboro (MI') u kodenHa B
BOJHOM pacTBope Merongamu crektpodoromerpun. Kpacutens MIT oTHOCHTCS K KiacCy OMOJOTMYECKH aKTHBHBIX
BEIIIECTB, CIOCOOHBIX CBSI3BIBATHCS C MOJIEKYJaMH HYKJIEWHOBBIX KHCIOT. UyBcrBUTEnbHOCTh MIT K paszinndHbIM
KoH(popMannoHHBIM nepectpoiikam Moiiekysn JIHK B siqpax KieTok M0o3BOJISIET HCIOIB30BaTh €0 B KAYECTBE METOK ITPH
W3y4YeHUHU CTPYKTYPHBIX M3MEHEHHH MouieKya OouomonumepoB. Kodenn crmocoden “nepexsarsiBaTh’ apoMaTHUECKHE
KpacuTEIH IOCPEICTBOM I'€T€POACCOLMALINN, U3MEHSS TEM CaAMBIM UX MEIHUKO - ONOJIOTHYECKYIO aKTHBHOCTb.

[Tpn nHTEpIIpETAIINN SKCIIEPUMEHTANILHBIX JAHHBIX UCIIOIB30BaHa JUMEPHas MOJIEJIb, B KOTOPOH paccMaTprBaIoTCs
PeaKnny caMoacCOIMaIK 1 00pa3oBaHus KOMILIEKcoB 1:1 mpu reTepoacconnanyy MosieKy1. Mosens OCHOBBIBAeTCS Ha
3aKOHE aJAUTHBHOCTH MOTJIOUICHHUS CBETA M YPABHEHMSAX TEOPHUH XMMHUYECKHX PABHOBECHM, MO3BOJIAIOMINX CBS3aTh
00IIMe KOHIIEHTPALUK BELIECTB C UX PABHOBECHBIMH KOHLEHTPALMSIMHU B PA3IMYHBIX MOJIEKYJSIPHBIX (DOPMaX, a TaKKe
PaBHOBECHBIMH KOHCTaHTaMH aCCOLMALINU.

ITpu coBMecTHON 00pabOTKE IKCIEPUMEHTAIBHBIX CHEKTPOB MOTJIOMICHHS CMECH IeTEPOLUKINYECKUX MOJIEKYIJI
METOJIOM PperyJisipu3allii MPOBEICHO Pa3JIOKEHHE CIIEKTpa Ha OT/AeNbHble KOMIOHEHTHI [1]. MakcumyMm crekrtpa
nornomenus MI', BXOJSIIIET0 B COCTaB IeTEPOKOMILIEKCA, CMEIEH OTHOCUTENIBHO I0JI0CHI CBOOOIHBIX Mojekysn MI'
(664 HM) B ANMHHOBOJHOBYIO CTOpOHY Ha 4 HM. JluMepHash COCTaBISIONIAs KPAacUTENsl CONEPKUT JBE MOJOCHI
TIOTJIOLIECHUSI, CMEIIEHHBIE B pa3HbIe CTOPOHBI 10 OTHOLIEHUIO K MAKCUMYMY TOTJIOIIEHHsT MOHOMEpoB MI .

[Mo nmaHHBIM CHEKTpalbHOH TONOCH Komimiekca “MIT + kodewH”, a TaKKe CTPYKTYp T'€TepPOKOMILICKCOB,
o0OpazyembIx Ko(emHOM C Moyekynamu, momoOHeiMu MIT [2,3], BEIIONHEHa OIEHKA CTPYKTYpPHBIX IapaMeTpOB
papHOpoHOTO AuMepa “MI" + xodenH” B IUTIONH - AUITOIEHOM NPUOIMKEHUH. PacCTosTHIE U yTOJ MEXTy TOYCYHBIMH
JUIIONBHEIMA MOMEHTAMH TIEPEXOI0B MOJIEKYI B reTepokoMiuiekce coctapusior 0,34 um u 38° cooTBeTcTBEHHO. DTH
rapamMeTpbl B 3HAYUTEILHOM CTENEHHU 3aBUCST OT CTPYKTYPHBIX 0