ATPasbl F1Fo-TUMA U3 MUTOXOHOPUW, XIIOPOMIIACTOB U BAKTEPUU

bonbmmHCTBO OakTepuu, a TakKe MHUTOXOHAPUU U XJIOPOIUIACTBHI COJEPKAaT POICTBEHHbBIE
ATPa3sl FiFo-tumna, KoTOpble MCIONB3YIOT TPaHCMEMOpPAaHHBIH MPOTOHHBIN JJIEKTPOXUMHUYECKUH
rpaguent ans cuate3a ATP u3 ADP u neopranunueckoro ¢ocdata. B pusnonornyeckux ycioBHUsx
ot (epmeHThl ABIsAOTCS ATP-cuntazamu. Onu comepxat ot 8 (E. coli) no 13 (MuTOoXOHAPUH
cepama ObIKa) pa3IMYHBIX CYOBETUHMII M, TAKUM 0Opa3oM, SIBIISIIOTCS TOpas3io 0ojee CIOKHBIMHU
crpykrypamu, ueM ATPa3bl E1E2-tuna u3 nnasmarudeckux memOpan. ATPa3sl F1Fo-tuna coctost
U3 AByX wacTeil: 1) rumpodunpHOro raoOynspHoro FIl-koMiiekca, cozaepikaliero Mecra
CBSI3BIBAHUS HYKJICOTHUIIOB U PyHKITMOHUpYIOMIero B kauecTBe ATPa3bl, 1 2) MeMOpaHOCBSI3aHHOTO
Fo-KoMIIIeKca, KOTOphIit GpyHKIMoHupyeT Kak H -mpoBoasmuit kanan. F1- u Fo-KOMILIEKCH MOTYT
OTCOEIUHATHCS APYT OT APYyTra, a MOCIe OYUCTKH UX MOXKHO PEKOHCTPYHPOBATH C BOCCTAHOBIIEHUEM
(yHKIMOHABHOM aKTUBHOCTH.

Fi-komriekc u3 E. coli cOnep uT msith CyObeqUHMI] B cTexuoMeTpun (anbda3-Bera3-ramma-
CUrMa-3ICcuiIon. Mexay Tpemst mapamu anbga-Oeta B coctaBe Fi HaOmromaercst acuMMeTpus,
BO3HMKAIOIIAs, IT0 BCEM BEPOATHOCTH, B PE3yJIbTAaTE ACUMMETPUYHBIX B3aUMOJACHCTBUIN C IPYTUMHU
cyOpenuHuLaMu. B cocTaBe KakJ10ro KOMILJIEKCA UMEETCS M0 TPU KAaTaIUTHUYECKUX LIEHTpa, U JUIs
obicTporo obopota pepmenTa HeoOxoaumMo, uToObl ATP ObLT CBsi3aH OoJee YeM C OJHHUM MECTOM
CBs3bIBaHUA. J[7s1 OOBSCHEHHsS MeXaHuW3Ma Karajau3a ObUIM TOCTPOEHBI PAa3IUYHbIE MOJIEIH C
YEpeIOBAaHUEM MECT CBS3BIBaHMS, B YaCTHOCTH MOJEJb, COIJIACHO KOTOPOM B XOJ€ Karajau3a
MPOUCXOIUT (U3MUECKOe BpalieHue dacteil (epmenta. Bo3moxkHo, B cBs3eiBanmu Fi- u Fo-
KOMITOHEHTOB (hepMEeHTa B MEMOpaHe yJacTBYIOT CUTMa- U SNICHIIOH-CYObEeTUHHIIBI.

Fo-xommnexc u3 ¢epmenta E. coli ycTpoeH HOCTaTOYHO MPOCTO, OH COAEPKHUT TOJIBKO TPHU
cyOpenmuHUIBI B crexuomerpun al-b2-c10. Bce 3T CcyOBemMHUIBI HEOOXOAWMBI IS
dopmuposarus H * -npoBozsiero kanana. Pe3ynbTaThl, MOTydeHHbIE C TTOMOMIBIO TEHETHIECKUX
METOJIOB, COTJIACYIOTCS C TIPEANONI0KEHNEM, COTJIACHO KOTOPOMY MOTPYKEHHbIE B MEMOpaHy 4acTu
BCEX TpeX CyOBEIUHMI] UTPAIOT BAKHYIO POJIb B 00€CIIEYEHUH TPOTOHHON IPOBOAUMOCTH.

PaccmoTpuM pesynbTaThl, oJydeHHbIe K HacTosnieMmy Bpemenu it FiFo-ATPassl u3 E. coli.

1. Hannuue MHOTOYMCIIEHHBIX MYTaHTHBIX TI0 e-CyObeanHuie GopM mo3BOJISET
UICHTU(PUIUPOBATH YUACTOK, SBJISIOLIUICS, 10 BCE BEPOSITHOCTH, KATATUTHUECKUM
HYKJIEOTHACBS3bIBAIONINM IOMEHOM. VccnenoBanrne MyTaHTHBIX (POpM MOKA3ajIo TaKkKe, YTO
Mexay anbda u 6era-cyObeAMHUIIAMU UMEETCS] KOHPOPMAIIHOHHOE CONPSKEHUE.

2. IlokazaHo, YTO MyTaHTHBIE 110 ANCUIOH-CyOBeANHULIE (POPMBI HECTIOCOOHBI K CONPSIKEHUIO
Tpancnopra H T KaTanuzupyemoin komriekcom F1 ATPa3Ho#l akTHBHOCTBIO, a TAaKXKeE K
cBs3bIBaHUIO KomIuiekcoB F1 1 FO.

3. ITokazaHo, 4TO onpeAeNeHHbIe AMUHOKUCIIOTHBIE OCTATKU B CyOBeAMHUIIAX a, b U C
ONOCPEAYIOT NPOTOHHYIO IPOHNUIIAEMOCTh; UMEIOIINECS TEHETUUECKUE JAHHBIE [TO3BOJISIOT
MPENOI0KUTE, YTO CyObeTUHNIIA b HETIOCPEACTBEHHO KOHTAKTUPYET B MeMOpaHe ¢
cyObeIMHULIAMU @ U C.

CBsizaHbl U BC€ ATH SIBICHUS C JIOKAJbHBIMM WU TJ00aIbHBIMU KOH(OPMAlMOHHBIMU
U3MEHEHUSAMH, NOKaXyT JajbHeimue wuccienoBanus. [loka e Mbl HE MOXET cKa3aTh
OTpeJIeNIeHH0, KaK MPOUCXOMUT compsbkeHue Tuaponmza ATP u tpamcmopra H © mpm pabote
ATPa3sl F1Fo-tuna, a Takke ¢ 4em CBs3aHa MPOTOHHASI IPOBOJUMOCT.

TP OAPYTUX KITACCA NEPEHOCYUKOB

ITomumo ATP-3aBucHMBIX akTUBHBIX nlepeHocunkoB E1E2- u F1Fo-Tunos ects emie Tpu kinacca
aKTUBHBIX IEPEHOCUMKOB, HCIOJB3YIOMIHUX CBOOOJHYIO SHEPrHI0 THAPOIN3a MaKpO3PIHMUYECKHX
¢docaTHbIX cBA3eil. O peanbHbIX MEXaHM3Max TPAHCIOPTA WM CONPSIKEHHUS B 3TUX CHUCTEMax
U3BECTHO HEMHOT0. OTMETUM HECKOJIBKO HHTEPECHBIX UX OCOOCHHOCTEH.

1. Bbakmepuanvhuvie ocpompancgepazvl. ITOT KOMILIEKC ObUT OOHApyXe€H TOJIBKO B
0aKTepHsIX; OH KaTalIU3UPYyET TPAHCHOPT caxapoB, TAKUX, KaK IVIFOKO3a U MAHHUTOJ. YHHUKaJIbHON
OCOOEHHOCTBIO 3TOM CHCTEMBI SBJISETCA TO, YTO TPAHCHOPT caxapa CONPOBOXKIAETCS €ro
dochopunupoBanuem. Ilomyyaemoe ¢ochaTHOE MPOU3BOAHOE caxapa ykKe HE MOXKET CIY>KUTh
cyOcTpaToM I MIEPEHOCYMKa B OaKTEpHAbHOW MeMOpaHe, U TaKUM 00pa3oM MpeaoTBPAIIACTCS
oOpaTHBIM TIOTOK caxapa uepe3 3Ty cuctemy. BcmomuuMm, uyto B mepeHocuumkax E1E2-tuma
dochopunrupoBanue nepeHoCYnKa cTabMIN3UpyeT HopMy C HU3KHM CPOACTBOM K MEPEHOCUMOMY
BemiectBy (Hampumep, Ca’ wmmu Na'), 9To Takke NpENsTCTBYeT OOPATHOMY MeEpPEHOCY



TPAHCHOPTUPYEMBIX BEILLIECTB.

Koneunbim noropom docdara B pochorpanchepasnoii cucreme ssisiercst GocPoeHONTHUPYBAT.
docpar NIEPEHOCUTCS cneunpuieckoi MOCIIE0BATEIBHOCTBIO PacTBOPUMBIX
(dochopunupoBaHHBIX MHTEPMEAHNA-TOB B IIUTOIUIA3My K MEMOpPaHOCBA3aHHOMY TPaHCIIOPTHOMY
Oenky, HaspiBaeMomy (epment Il wmm E II. CymectByer rpymma ¢epmentoB E Il-Tuma,
cneur(UYHBIX K pa3HbIM caxapam, HO 00JaJaroIluX CXOJHOW MEepBUYHOM CTpykTypoil. Ilo Bceit
BEPOSITHOCTH, BHYTpU MeMOpaHb! pepmenTsl E II-Tuna oOpasyror numepsl. BrickasbiBanoch npea-
NOJIOXKEHHWE, YTO OHM (OpMUPYIOT KaHaimbl. OTH O€NKM YyBCTBUTENIBHBI K pearcHTaM,
JEMCTBYIOINM Ha CyJIb(OTHIPUIBHBIE TPYIIIBI, M K OKUCICHUIO, 9TO MOXKET UTPAaTh BaXKHYIO POJIb B
yCIIoBUSAX in vivo. HeMHOro m3BecTHO 0 TOM, KakuM o0OpazoM docopuirpoBaHHbie (pepMEHTHI
Ell-tuna ocymecTBistoT TpancnmopT U dochopunmpoBaHue caxapoB. PazymHoi mpencrtaBisercs
MOIU(HUIMPOBAHHAS MOJENb C 4YepeJoBaHHEM KOH(GOpMAaIMii H EIUHCTBEHHBIM MECTOM
CBSI3bIBAHUS.

2. bakmepuanvHvle nepuniasmMamuyecKue mMpaHcnopmmvie cucmemsi. B JomonHeHWe K
CUCTeMaM CHMIOpTa (KaTHOH — caxap) u ¢ochorpanchepazHoii cuctemMe OAKTEPUU UMEIOT €Il
OJIHy CHCTEMY AKTUBHOI'O TPAaHCIIOPTa PAaCTBOPUMBIX BEIIECTB, KOTOpas HCIOJIb3YETCS I pas-
JTUYHBIX aMHUHOKUCIOT U CaxapoB. Tak, oxapakTepu3oBaHbl CUCTEMBbI, ClIEU(UYHbIE K TUCTUIUHY
(S. typhimurium) n mansTo3e (E. co/;). K coxanenuto, OMOXUMHUYECKHUE JTaHHBIC, KOTOPHIC MOTJIH
Obl JOINOJIHUTh MHTEHCHUBHBIE T€HETUYECKHE MCCIET0BAaHUS MEMOpPAHOCBSI3aHHBIX KOMIIOHEHTOB
3THX CHCTEM, BECbMa HEMHOTOUHUCIIEHHBI. Y HUKaJIbHOH OCOOCHHOCTBIO 3THUX CHUCTEM SIBJISIETCA TO,
4TO OHM CcoOAep)KaT cyOcTpaTcrnenu-QuuHble CBA3BIBAIOIIME OCNKH, JIOKAJU30BaHHbIE B
MepUITIa3MaTUYe-CKOM TMPOCTpaHCTBE. Poyib 3TUX OENKOB 3aKIIIOYaeTCsl B CBS3BIBAHUU II€-
PEHOCHMOTO BeIleCTBa M MOCIEAYIONIeH mepenaye ero cOOCTBEHHO TPAaHCIOPTUPYIOIIEH CUCTeMe
LUTOIUIa3MaTH4ecKO MeMOpaHbl. Crenn(UYHOCTh CUCTEMBI ONpEAENseTcs KaK CBA3bIBAIOIIMMU
OenkaMH, Tak M MeMOpPaHOCBS3aHHBIMM KOMIIOHEHTaMH. lluToruiazmMaTnueckuii MeMOpaHHBIHM
KOMIIOHEHT COJEPXKHUT TpPU CYOBEIUHHUIBI, JBE U3 KOTOPHIX SBIAIOTCA TpPaHCMEMOpaHHBIMHU
OenKaMH, a TpeThsl, IO BCEM BEPOSTHOCTH, NMPOYHO CBA3aHA C IUTOIUIA3MAaTHYECKOW CTOPOHOM
MeMOpanbl. Kak oka3anoch, 3TOT TPETUIl KOMIIOHEHT TPAHCIIOPTHOTO KOMILIEKCA CONEPKUT MECTO
CBS3bIBAHUSl HYKJIEOTHUJOB, TJ€, KaK Ipenmnosaraercs, npoucxoaut ruaponus ATP — peaxuus,
SABJIAIOINASACA ~ JBIKYLIEH CWJIOM  akTMBHOro TpaHcmopra. OJHako MpsMbIE  JIaHHBIE,
MOJTBEPXKJAIOUINE 3Ty TUIOTE3Y, OTCYTCTBYIOT. [IpakTUUeCKH HMYEro He M3BECTHO O MEXaHU3Me
TPAHCIIOPTA, 32 UCKIOYEHUEM TOTO, YTO I HEro HEOOXOMM PAaCTBOPUMBIM CBSI3bIBAIOIINN OEIIOK.

[Io Bceli BepOSATHOCTH, 3Ta CUCTEMA AHAJIOTMYHA TPAHCIIOPTHOM CHCTEME MIIEKOIUTAOLIUX,
KOTOpast HCHOJb3YETCS UMM ISl BBIBEICHHSI U3 KIIETKU HEXKEJIaTeNIbHBIX JIEKAPCTBEHHBIX BELIECTB U
obecreunBaeT MHOKECTBEHHYO JIEKApPCTBEHHYI0 YCTOWYMBOCTb. [10-BUAMMOMY, TpaHCIIOPT pa3HbIX
JICKapCTBEHHBIX BEIIECTB E€AWHCTBEHHOM TPAHCIOPTHOM CHCTEMOW OIOCPENYETCs TpYyNION
HeMeMOpPaHHBIX CBS3bIBAIOLINX OeIKoB. CXOIHOE MPENOI0KEHNE BbICKA3bIBAIOCh OTHOCUTEIHHO
KOJMPYEMON TUTa3MHUI0N OaKTepuaabHON TPAHCIOPTHOM CHCTEME, KOTOpas BBIBOJHWT W3 KIETOK
apcenatsl. lIpenmonaraercs, 4To 3T CUCTEMBI TaKKe HCNONB3yOT ruaposn3 ATP B kauyecTBe
WCTOYHHKA SHEPTUHU, OHAKO 3TO HE OBLIO MPSIMO MPOJIEMOHCTPUPOBAHO.

3. Baxyonspuvie H -ATPaswi. B oSykapumoTwueckux Knerkax mmetorcs H © -ATPaswl,
JOKaJIM30BaHHBIE B MEMOpaHaX pa3iMyHBIX BHYTPEHHUX OpraHeiul (KpoMe MHUTOXOHApHil). DTh
ATPa3sl orimnyarotes ot ATPa3 kak F1Fo-, tak u E1E2-tunoB. B HekoTopbIX ciyyasx ¢yHKIuen
H " -ATPasbl sABNSeTCA TPAHCHIOPT MPOTOHOB BHYTPh TOM HJIM MHOM OpraHesuIbl A 3aKUCIEHUS ee
cogepxumoro. Hampumep, n3BectHo, 4To HU3KUM pH B SHAOIMTO3HBIX IMy3bIpbKaX HEOOXOIUM IS
OTCOEIMHEHUSl JIMTAaHAOB OT MX PELENTOPOB, MPOMCXOMASIIEr0 BCJIEA 3a SHIAOLUUTO30M. XOTS
JIOCTOBEPHBIE JaHHBIE O CTPYKTYpHOM pozacTse 3TX H -ATPa3 noka He mosy4eHbl, U3BECTHO, YTO
Bce OHM 1) comepkar Oosnee OmHOM CyObemMHHMIIBI, 2) HE 00pa3yioT (ochopuarmpoBaHHOTO
MHTEpMeauaTa; 3) HeUyBCTBUTEIbHBI K BaHAIaTy;

4) tparcnoprupyior H * . O1HaKo Bce 3TH BOMPOCH! TPEOYIOT NOMOTHUTENHBIX GHOXUMUYECKUX U
CTPYKTYPHBIX HCCJIEIOBAaHUH.

AKTNBHbIE TPaAHCNOPTHbIe CUCTEeMbl, CONMpsAXeHHble C nNnpoLeccoMm
nepeHoca 3J1IeKTPOHOB U nornoweHnem ceeTa

HNMeercst HECKOIBKO HMHTEPECHBIX IPUMEPOB AKTUBHBIX TPAHCIOPTHBIX CHUCTEM, KOTOpBIE
UCTONB3YIOT JUIsl CBOEH pabOThl H3MEHEHHME OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO COCTOSIHUS



CBS3aHHOM ¢ OEJTKOM TPOCTe-THYECKON TpyMIbl (HAampuMmep, Tema) WIH DHEPTUi0 CBETa,
MOTJIOLIAEMOr0 MPOCTETUYECKON rpynmnoi (peTtuHaneM). B 1esnom TpaHcmopT u B 3TOM cilydae
MOTYMHACTCS 3aKOHOMEPHOCTSIM, OOCY>KAaBIIMMCS paHee. J[Is ero ocCymecTBICHHS HYXHO
CTAOWIM3UPOBATh HEKYI0 HecTaOWiapHyI0 ¢opMmy Oenka, KOTopas SBISETCS HEOOXOIMMBIM
MMPOMEXXYTOUHBIM COCAMHEHHUEM B TPAHCHOPTHOM MHKjIe. CrocoObl CTaOWUIU3alMU MOTYT OBIThH
pasnuyHbIME: ochopunrpoBanue Oeka win gaxe cBszbiBanue ATP, o yem Mbl yxe roBopuii. B
3TOM pa3ziesie Mbl OCTAHOBUMCS Ha JIBYX JIPYTHX CIOCcO0ax.

LINTOXPOM c-OKCUIOA3A: MPOTOHHbIN PEAOKC-HACOC

DTOT OeNoK sBIAETCS Hambojiee SPKUM IpUMEpoM (GepMeHTa, KOTOPbIH, (YHKIIMOHUPYS Kak
MOHHBII HACOC, CONpATaeT HOHHBIH Tparcnopt (H ') u peaknum mepeHoca 3nmekTpoHoB. OKcHiasa
KaTaJIM3UPYeT OKHUCIIEHHE LUTOXPOMa C, JIOKAJIM30BAHHOIO B MEXMEMOPaHHOM IPOCTPAHCTBE
MI/ITOXOH,Z[EI/Iﬁ, 1 BOoccTaHOBJIeHHE Kuciopoaa (O2) mo Boabl. B 3Toi peaknuu y4acTBYIOT YEThIpE
nona H Ha Kaxayro Mojekyiay O2; HpoTOHbl MOCTYNAalOT M3 MaTpUKCa MHUTOXOHIPHUH.
COOTBTETCTBEHHO HA KaXKIbIM AJIEKTPOH, NPOXOJAIIMA 4Yepe3 CHUCTEMY, YEPE3 BHYTPEHHIOO
MUTOXOH-JIpUaJIbHYI0 MeMOpaHy MEepeHOCUTCSI MO MeHbIleld Mepe oauH npoToH. depmeHT
COJEPKUT JIBE MPOCTETHUUECKUE TPYIIBI F'eéMa @, a TaKXkKe J[Ba WIK TPU aTOMa MEAU U OJIUH aToM
uuHKa. [luToxpom c-okcuaa3za — O4eHb KOHCEPBATUBHBINA (PEPMEHT, MAJIO U3MEHUBLIMICS B X0J1€
sBooIH. DEepPMEHTBI, CXOJIHbIE C MUTOXOHAPHAIBHON IUTOXPOM C-OKCHa30M, 0OHAPY KUBAIOTCS
BO MHOTUX Oakrepusax. CyObeIMHUYHBINA COCTaB KOMIUIEKCA CHJIBHO BapbUPYET: OH COAEPKUT OT
JBYX CyObEeIUHHI] y HEKOTOPBIX OakTepuil 10 12 B okcuiaze MUTOXOHApUi cepaua Obika. [lo Beeit
BEpOSATHOCTH, B miepeHoce H HemocpencTBeHHO yuacTByeT onHa cyObenununa (III), HO
OKOHYATEeJIbHO 3TOT BOMpoOC ele He BbIsICHEH. COrjgacHO IaHHBIM 3JEKTPOHHON MHUKPOCKOIHH,
OKCH/1a3a HE TOJIBKO IPOHU3bIBAET OMCIION, HO M BBIXOJAUT HA BHEILIHIO NOBEPXHOCTh MEMOpPAaHBHI.
K coxanenuto, 10 cHUX IOp OKOHYATElIbHO HE YCTAaHOBJIEH HE TOJBKO MEXAaHHW3M HOHHOIO
TPaHCIOPTa, HO M PACIIOJIOKEHUE TPOCTETUYECKUX TPy B (hepMeHTe.

Jns onmcaHust paboThl OKCHIa3bl MOXKHO HCIOJIb30BaTh OUYEHb IPOCTYIO MOJEIb YEThIpEX
cocTosHHil. B 9Toif MoAenm MOCTyIMpyeTcs, YTO MecTO CBa3bBaHMA H' 1ocTymHO ¢ OfHOM
CTOpPOHBI MeMOpaHbI, KOrJla HOH MeTajula B COCTaBe MPOCTETUYECKOW IpyMIbl BOCCTAHOBJIEH, U
oOpaIreHo K TPOTHUBOIIOJIOKHON CTOpOHE MeMOpaHbI, KOrja OH OKHCIeH. 3HadyeHus pK (T. e.
KOHCTaHTBI CBA3BIBAHMA /') B OKHCIEHHOM H BOCCTAHOBIEHHOM COCTOSHHSX TAaKKe MOTYT
paznuuatbes. CyllecTBEHHO, UTO B XO/€ peakLuil IEpeHoca 3JIEKTPOHOB ITPOUCXOJUT MOOYEPEIHAS
cTabuimsanus AByX KoH(opmamuii depMeHTa, B KOTOPBHIX MeCTO CBs3biBaHHs H' oOpameHo k
pa3HbIM CTOpoHaM MeMOpaHbl. OIHAKO MEXAaHU3M ATOTO SBJICHHS Ha MOJIEKYJIIPHOM YPOBHE HE
YCTAHOBJIEH.

B 3akirouenue cieayeT OTMETHTh, YTO CYIIECTBYET IO MEHBIIEH Mepe OJUH NpUMEp pellOKC-
3aBUCHMOrO TpaHcrmopta Na' . DTO 03HadaeT, YTO TAaKOro poja CHCTEMbl HE OTrPaHMYMBAIOTCH
TIEpPEHOCOM TOIbKO HOoHOB H .

BAKTEPVMOPOLOMNCKH: H-HACOC, NCMONb3YIOLWMA SHEPTUIKO CBETA

CrpykTypa 0aKTepHOpOI0TICHHA!

bakrepuopononcun — 310 HamboJjee HCCIeOBaHHbIN MeMOpaHHBIN OEJIOK; YCTaHOBIIEHUE €r0
CTPYKTYpbl OKa3ajlo OOJbIIOC BIMSHME Ha HAIIM TPEACTABICHUS O CTPOEGHUM JPYIHX
WHTETPAILHBIX MEMOpPaHHBIX OCIKOB. bakTepropomoncuH oOHApy»XeH B MOPCKOW apxeOakTepuu
Halobacterium halobium. OH TpUCYTCTBYET B CHEIUATH3UPOBAHHBIX OJISIIKAX OaKTepUaTbHON
LUTOIUIa3MAaTHYECKOM  MeMOpaHbl, Ha3blBa€MOM MyprypHOH MemOpaHo#l, o00pa3ys Tam
BBICOKOYTIOPSITIOUYCHHBIE JIByMEpHBIE CTPYKTYpbhl. Moi. macca Gakrepuopoporicuaa 27 000 (248
aMU-HOKHMCJIOTHBIX ~ OcTaTKoB). OH  COIEpPXXUT E€AMHCTBEHHYIO KOBAJIEHTHO  CBSI3aHHYIO
MPOCTETUYECKYIO0 TPYIITYy PETUHAIb, KOTOpas K JTU3WHY-216. DTOT OENOK BBHIMOIHIET ()YHKITHIO
(OTOXMMHYECKOT0 MPOTOHHOI'O HACOCa, CO3JIAI0IIErOPa3sHOCTh AIEKTPOXUMUYECKOTO MOTEHIMaa
IIPOTOHOB, KOTOPAs 3aTE€M HMCIIOJIb3yETCs KJIETKOM IS TPaHCIIOpTa paCTBOPUMBIX BEILECTB U CUHTE-
3a ATP. Ilpu nornomeHun peTuHaseM OAHOIO MPOTOHA MHAYLMPYETCS Psij NMPEBPAILLEHUN, B TOM
yuclie TpaHc-uuc-uzomepusanus no cesasu C13—C14 petunans U IeNIpOTOHMPOBAHUE a30Ta; 3TO
MIPUBOAUT K 3JIEKTPOT€HHOMY NEPEHOCY OJHOTO MJIU JIBYX IIPOTOHOB U3 KJIETKU HapyKy.

[TockonbKy in situ 3TOT 0eTok 00pa3yeT BHICOKOYTIOPSAIOYCHHYIO IBYMEPHYIO KPUCTAIUIMIECKYIO



pelIeTKy, il YCTAaHOBJEHHSI €ro TPEeXMEPHOM CTPYKTYphl MOXKHO HCIOJIB30BaTh METOIBI
PEKOHCTPYKIINH N300paKeHHs. BelloKk MeeT OTHOCUTEIIFHO Mallble pa3Mephl U BBHITIOJIHSIET BeChbMa
BaXHYIO (DYHKLHUIO MPOTOHHOTO HAcOCa, a 33 BCEMM NPEBPALICHUSAMU PETHHAISI MOXKHO CIEAUTH
ONTUYECKUMHU METOJaMU. Bce 3TO CTUMyIMpOBalo JeTallbHble HCCIEIOBaHUS MeEXaHH3Ma
¢dbyHKIMOHMpOBaHUsT OakTepuo-pomorncuaa. dortoxumuueckne cBoicTBa MmmddoBa OCHOBaHUS
peTHHANS M3YYEHbI JOBOJBHO XOPOIIO, OAHAKO KaK OHU BIMSAIOT Ha OEJOK M YTO BBI3BIBAET
MepeMeleHue MPOTOHOB — Heu3BecTHO. CTPYKTypHBIE IaHHBIE TOXKE HE MPOJUIM CBET Ha
MeXaHN3M (QYHKIIMOHUPOBAHUA Oeka, XOTS U ObUIH MPEJI0KEHBI MOACIIA MPOTOHHOU «3CTadeTh»
WIA TEMOYKH TPAHCMEMOPAHHBIX BOJOPOAHBIX CBsizeld. C Npyroil CTOpOHBI, (HYyHKIIMOHAIBHO-
MEXaHUCTUYECKUE HCCICTOBAHMS TOXE HE Jald HUKAKUX YyKa3aHWW, KOTOpbIE MOMOTIH Obl B
WHTEPIIPETALIMU CTPYKTYPHBIX JTaHHBIX.

benok cocTouT U3 TpPUMEPOB, MPU 3TOM KaXKIBIH TOJIHUIIENTH]I IPECTAET B BUAE 00pa30BaHUs U3
CeMH IWJIMHAPOB, MPOHU3BIBAIOIINX MEMOpaHy U NMPUMEPHO MEPHEHIUKYJSPHBIX €€ IIOCKOCTH.
OOBIYHO CUUTAIOT, YTO OTHU MWIUHAPHI MPEICTABISAIOT coO0N anb(a-crnupaibHble YYacTKH
0enkoBOil Moyekysbl. bonbmias yacTe O€IKOBOM MOJIEKYJIbl HAaXOAWTCS B a-CIIUPaJIbHOMN
KOH(UTypaIyu, XOTsI UMEIOTCS TAKXKe Y4aCTKH, 00pa3yromue 0eTa-ciou.

Bce nmoctpoenHbie MosieN CXOJHBI B UHTEPIpETAIK 00LIeH yKIaAKH U TOMOJOTUU MOJIEKYJIBL.
HA PHUCYHKE nmnpencraBieHa MoOJenb, aHAJIOTUYHAS MPEIOKEHHONM OHIeJIMaHoOM H Ap.
VYcraHoBneHo, uro g mepecedeHus HEMoJspHOM wyacTu Oucios (33 A) cnupanb AOKHA
coniepkath 21 aMHMHOKHUCTIOTHBIM OCTaTOK, U B OEIKOBOW MOJIEKyJe NeHCTBUTENFHO UMEETCS CEMb
Y4acTKOB MPUMEPHO TAKOW JUIMHBI C Mpeo0saaonuM CoIepKaHueM HEMOJSPHBIX aMHUHOKHUCIIOT.
[lonmarator, 4To OHM W OOpPa3yIOT CEMb a-ClUpajiel, HAOIIOZAeMBIX Ha KapTe JIIEKTPOHHOU
IUIOTHOCTU. DTU a-cupaiu oObidHO oOo3Hauatorcs OykBamu A, B, C, D, E, F, G, Haunnas ¢ N-
KoHIa. KakoBo COOTBETCTBHME MEXIYy HHMHU M CEMbIO CIHPANISIMU, BBISIBICHHBIMH C MOMOIIBIO
ANEKTPOHHO-MUKPOCKOIIUYECKUX HCCIEAOBAHUN (TPEXMEPHBII PHUCYHOK), — HEH3BECTHO. JTOT
BOIPOC HEOJHOKPATHO OOCYXKIAJCS, U 3/1€Ch CYLIECTBYIOT pa3Hble MHEHHs. [louTu He BBI3BIBAaET
COMHEHHUH, 4TO 00Ilas TOMOJOTHs, MpEACTaBlIeHHAs Ha PUCYHKe, aqeKkBaTHA. Pa3Hble Mozenw,
OIMCaHHBIE B JINTEPATYPE, B KAKMX-TO OTHOLIECHUSIX MOTYT CYLIECTBEHHO pa3inyaThCs. ITO Kacaer-
Csl, B YaCTHOCTH, JUIMHBI HECKOJIbKHX CIIMpaliel, pacroNOXEHHBIX BHYTPH OHCIIOS, KOTOpas
BapbUpYeT B pa3HbIX Mojensx B mpexaenax 10 octarkoB. HecMoTpss Ha 3TH pasHoriacus, 1o
[JIaBHBIM OCOOEHHOCTSIM JIOCTUTHYT KOHCEHCYC, XOTSI TOBOPUTH O €AMHOIYIIUU HENb3s.

@yHKIUSA ITOro Oejlka COCTOMT B AKTUBHOM TPAHCIOPTE IPOTOHOB uepe3 OaKTepUalbHYIO
LUTOIJIa3MaTH4YeCKyl0 MeMOpaHny. IloryomeHnue cBeTra CBSI3aHHOM NPOCTETUYECKON TIpynmoin
pEeTHHANS 3aIlyCKaeT MOCJIE0BATEIIbHOCTh COOBITHIA, KOTOPBIE MOJIAIOTCS PErHCTPAllUi ONTHYe-
CKMMM METOJAMHU. DTH PeaklMH COMpSUKEHBI ¢ MepeHocoM aByX H ' Ha KamIplid HUKI paboThl
KomIuiekca. ['anopononcuH, 6esok U3 TOH ke OaKTepHuHu, UCIOIb3YET aHAIOTUYHBIN MEXaHU3M IS
aktuBHOTO TpaHcmopta Cl° . ITo Bceil BEepOSTHOCTH, MOHOMEpHas (opMa OAKTESPHOPOAOIICHHA
SBIISICTCS CAMOCTOSITEIbHON (DYHKIIMOHATILHON €ANHUIICH, XOTS BHYTPH MEMOpaHbl OH HaXOIHUTCS B
Buge Tpumepa. [lokazaHo, YTO peTHHANL JIOKAJU30BAH IIPUMEPHO B CEpeluHE OHCIOA.
[Ipenmnonaraercs, 4To JUIsl HETO XapaKTEpeH MpsAMOM mMexaHusM conpsbkeHus. CTpykrypa Oenka ¢
CeMbIO MapaJlIeNbHBIMU a-CIIUPATSIMU, TPOHU3BIBAIONIMIMHE MEMOpaHy, HE JaeT OTBETA Ha BOIIPOC O
CYIIIECTBOBAHMH KAaKOTo ObI TO HU ObUIO KaHana. Kak mon H * ocTuraer peTuHajis — HEM3BECTHO,
HO, 0€3 COMHEHHs, 3TO OJMH M3 BONPOCOB, KOTOPBI MOYKHO OyAeT PeluTh, MCIOJIb3Ys] METObI
caT-cienn(puIeckoro MyTareHesa.



