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Oiocunmesy npomeinie 3a Gopmysanna ma QyuKyionyeanua cumdiomuunux ymeopeHo. Illesny ysa-
2y NpuoiieHo 3HAYEHHI0 NPOMEOMHUX O0O0CNIONCeHb POCAUHHO-MIKPOOHUX YMBOPEHb, POl MAKPOMOEK)
npomeinie y gopmyeanui adanmayiinux cmpamezitl 3a HeCHPUAMAUBUX VMO8 HABKOIUUHLO2O CePedOsU-
wa. Ilpoananizoeano cmpameiuni ma KOHYenmyaivHi nepcnekmueu npomeomiku 6006080-pu300iaibHo2o
cumoiosy.

Knwuoei cuoea: npomeomika, npomeinu, puzooii, cumbiomuuna azomepixcayis, 600080-pu300iaioHull
cumbios, Memoou ekcmpaxkyii npomeinie, cmpecopHi paxmopu.

nMOIOTHYHA a30Tdikcalis € Ham3BUYak-

HO BQXKJIMBHM TIPOIIECOM, 3aBJISIKH SIKO-

MY 3IIHCHIOETBCS TMIOPIYHE 3B’SI3YBaHHS
40 miH. TOH HiTpOreHy atMochepu [1] Ta 3abe3me-
YCHHS JIFOJICTBA «EKOJIOTYHO YHUCTOIO» MPOJAOBOIh-
9010, KOPMOBOIO Ta TEXHITHOIO TTpoayKIIieto [2]. Pa-
30M 3 TUM KOHKYpPEHIIis 0000BUX POCIUH 3 IHITUMH
BXJIMBHUMH CiJTbCHKOTOCTIOIAPCHKUMHU KYJIBTY PAMH
3a MOCiBHI TT0Mi [3, 4] Ta 3pOoCTar0Unii CTPECOPHHI
THCK [1, 5, 6] HE TO3BOJSIIOTH ICTOTHO 301TBITYBATH
X BUPOOHUIITBO. CIMHUM BUXOJIOM i3 ITi€l cuTyarii
€ BIOCKOHAJICHHS CTpaTeTiil iX BUpOIyBaHHs, SKi O
JTO3BOJISITTN TIOBHOIO MipOIO BPaXOBYBAaTH BCi IILIS-
XU JIOCSATHEHHS MaKCHMAaJbHOTO KiJIBKICHOTO Ta
SIKICHOTO Pe3yNbTaTy 3a ONTUMAJIBHOTO MOETHAHHS
TCeHETUYHOTO MOTEHIIay POCIHHHU, KIIMaTHYHUX
YMOB Ta arpoTeXHIYHUX MpHUHOMiB. Tomy, y mep-
Ty 9epry, JUIs i IBUIICHHS BPOXKaiHOCTI 6000BUX
POCITHH HEOOX1JHO 3IMCHIOBATH 1IeHTH(]IKAIIIIO Ta
XapaKTePUCTHUKY TeHIB 1 MPOTEIHIB, ITi1 KOHTPOJIEM
SKUX 3HAXOJUTHCS MPONYKTUBHICTh IUX KYIBTYD,
Ta MOXJIMBOCTI 1X MPUCTOCYBAaHHSI JIO IHPOKOTO
Jiarma3oHy YMOB 3pOCTaHHSA [7].

[IpoTeomika — HOBITHI METOIOJOTITHUN
ITIX11 TOCTTEHOMHO]I 010JIOT19HOT HayKH, TKUH BCe
YJaCTillIe BAKOPHUCTOBYETHCS B yCiX TaTy3sX O10JI0T11,
OioTrexHoorii Ta 6ioMeauIIMHN. CIIEKTP MOXKITHBO-
CTeH, SIKMi BOHA BiJKpUBAE, BKITIOYAE B CEOE K BHSB-
JICHHSI HOBUX ITPOTEIHIB, TAK 1 pO3KPUTTS MEXaHI3MiB

24

CKJIATHUX MPOTCTHOBUX B3aEMOIN. IneHTHdIKAITiS
Ty Ty TIPOTEIHIB Ta X TMOPIBHAHHSI MeTogamMu SDS-
PAGE Tta gBoBuMipHOTO enekTpodope3y T03BOIIS-
FOTh BUBYATH BiIMIHHOCTI TPOTEIHOBOI EKCIIpecii B
PI3HHX OpraHi3MiB i B Pi3HUX YMOBaX iX iCHYBaHHSI.
BusBiieHHS TPOTETH-TTPOTETHOBUX B3aEMO/IIH 3a J10-
ITOMOTOI0 CITITOITHOTO KapTyBaHHS, iMyHoadiHHOT
xpomarorpadii, enekrpodope3y B HATUBHUX yMO-
BaX, aHaji3 TOCTTPAHCIAMIMHUX MomudikaIii,
BKJTIOUar0und (poCcPOpUITyBaHHS, TITIKO3UIIOBAHHS,
MPOIIECHHT Ta TMPOTEOdi3, TI0OaIbHE CTPYKTYyp-
HE BUBYCHHS CKJIAJHUX MPOTETHOBHUX KOMIIJIEKCIB
13 BHKOPHUCTAHHSM YacCTKOBOTO TIPOTEONI3y abo
130TOITHOTO MIYeHHS — BCi Il Ta iHMII eTamu 1 Me-
TOAW TIPOTEOMHOTO aHaNi3y Mal0Th MOXJIUBICTH
AK HAWTOBHINIE OXapaKTepU3yBaTH CTPYKTypy
Ta (yHKII MpoTeiny, Horo ¢ijJoreHeTHYHE II0-
XOIKCHHS 1 POJIb B OPTaHi3Mi Ta HABKOJIHITHLOMY
cepenosui [8, 9].

Po3BUTOK CydacHOr0 BHCOKOTEXHOJOTIYHOTO
CITBCBKOTO  TOCIOJAPCTBA  XapaKTePU3YETHCS
IIBUAKUM BIIPOBAIDKCHHSAM Yy Pi3HI Horo cde-
pU  pe3yabTaTiB HAayKOBHUX JOCHTIIXKEHB, 30Kpe-
Ma TIPOTCOMHUX, MMOYWHAIOYM 3 TCHHOI 1HXCHEpii
1 3aKiHYYIOYM KOHTPOJEM SKOCTI TPOXYKINi Ta
exoyoriaauM MoHitopuHTOM [10]. ImeHTHdiKaITis,
Karajorizamis, SKICHUM, KUJIBKICHHH Ta CHCTEM-
HUH aHami3 yciel CyKyITHOCTI TpPOTEiHIB, CHH-
TE30BaHUX VY KIITHHAX, TKaHWHAX, B OPTaHi3Mi
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CLIIBCHKOTOCTIOAAPCHKUX KYJIBTYP — HEOOXiAHI MpH-
HoMH, IO Jar0Th BaXHBY iH(opMalito mpo ixHi
npoteiHoBi mpodini. Came 1e 03BOJISIE XapaKTEPH-
3yBaTH POCIUHY Ha MPEAMET i1 MOKUBHOT LIIHHOCTI,
BUSBIIATH (GaKTOPH, SIKi BIUIMBAIOTH Ha 11 picT 1 po3-
BUTOK, a BiITAaK BH3HA4YaTH DPiBEHb BPOXKAMHOCTI,
LIyBaHHS.

[loBHE CekBeHYBaHHS IOCIIJIOBHOCTEH Tre-
HOMY TaKUX MOJEIbHUX HEOOOOBHX POCIHH, SIK
puc Ta apabiforncuc AarTh YSBICHHs I0J0 Oara-
ThOX (yHIaMEHTaJIbHUX 0CcOOMMBOCTEH (izionorii
i O6ioximii pocnuH [11, 12]. OqHak BOHU HE J103BO-
JSIOTh PO3KPHUTH JCSKI BaXKJIMBI acleKTH Oiosorii
0000BHX, cepell SKUX HaAWJOCTIPKeHINIUMUA B
HanpsMi po3MUPPOBKU TEHOMY Ta (YHKII0HAJIBHOT
reHomiku € Lotus japonicus i Medicago truncatula
[13]. JocmimkeHHs] TeHOMY COi 3J[iIHCHEHO B paMKax
npoekty Phytozome (http:/www.phytozome.net/
soybean). [Ipore (hyHKIIIOHATBHA I'EHOMIKA COT 3Ha-
XOIIUTHCS B 3aPOAKOBOMY CTaHi, TOMY IPOTEOMiKa
MoXe OyTH MOTY>KHUM iHCTPYMEHTOM JJIsl aHAJTi3y
GyHKOIH TeHiB Ta NpPOTETHIB 1€l Ba)KIMBOI
CLIIBCBKOTOCTIONAPCHKOT KyIbTypH [14].

[IpoTeomika € igeaJbHUM 1HCTPYMEHTOM
JUISl BUBYCHHS POCIMHHO-MIKpOOHUX yTpYIyBaHb
B3araii 1 0000B0O-pr300i1aILHOTO CUMOI03Y, 30Kpe-
Ma. [lo-nepmie, BoHa mae 3MOry iAeHTHU]IKYBaTH
MPOTEiHH, 0 MPOAYKYIOThCS 000Ma MapTHEpaMu
i yac iX B3a€MOMIl 1 € KPUTHUYHUMH JUIS BCTa-
HOBJICHHSI 1 PO3BUTKY CHUMOIO3y, Ta JI03BOJISIE BH-
SIBISITH TIOCTTPAHCHSALIAHI Monudikanii B HHX.
[lo-npyre, BoHa BiIKpHMBae MOXKIHUBICTH HPOCTE-
JKYBaTH 4acoBl 3MiHM MPOTETHOBUX MPOGiTiB mix
yac (yHKIIOHYBaHHS CHMOIOTHYHUX cucTeM 0000-
BUX POCIMH Ta MIKpOOPIraHi3MiB SIK 32 ONTHMAalb-
HUX, TaK i 32 CTPECOBUX YMOB, IIO B CBOIO Uepry
BIIKPUBAE MOXKJIMBOCTI CIIPSIMOBAHO BIIJIMBATH Ha
npoiiec cuMOioTnunoi a3otdikcamii [15, 16]. Tlo-
TPETE, 3 OISy Ha O€3CYMHIBHY mepeBary 0000BO-
pu3o0ianbHOro cuMOio3y B 3a0€3MeUeHHi JI0ICTBa
HEOOXiTHUM «EKOJOTTYHUM» MPOTEiHOM, NpOTe-
OMHHUH aHani3 HaOyBae 0COOJNMBOI 3HAYYIIOCTI HE
nurie st GyHIaMeHTalIbHOI O10JIOTYHOT HAyKH, a 1
JUIs CLITBCHKOTO TOcTofapeTsa [17].

Mertoro ornsny Oylno TpPOBEICHHS aHali3y
CyYaCHMX JaHHMX y Taly3li MpOTeoMikH 0000BO-
pu300ianbHOrO cum0io3y, y3araJbHEHHS
pe3yNbTaTiB JIOCIIJIKEHb TPOTEOMYy 000OBUX poOC-
JWH, pu300ii Ta yTBOPEHUX HUMHU CUMOIOTHYHUX
CTPYKTYDp 3a iX (pyHKI[IOHYBaHHS B ONTHUMAaJIbHUX
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Ta CTPECOBHUX YMOBAaX, BUCBITICHHS TPYIHOIIIB,
nepeBar Ta MepcreKTUB TPOTEOMHUX METOIIB.

Excrpakuisi nporeinis coi:
nepeBarv Ta HeJ0JiKH MeTOiB

OnepaHHsI TPOTETHOBUX EKCTPAKTIB — Tep-
1M eTan OyIb-sKOr0 IPOTEOMHOTO aHATI3Y, SIKHH,
3J1e01JIBIIOTO, € BUPINIAJIBHUM, OCKIJIbKM BH3HAUAE
SIKICTh KIHIIEBOTO Pe3yJIbTaTy JOCIiKeHb [18, 19].
IneanpHuit MeTOon mepembavae EKCTpPakLilo Ta
PO3UMHEHHSI BCHOIO MYJy NPOTEiHIB, HasSBHUX Y
3pasKy, 3 MiHIMaJbHHM BKJIIOYCHHSIM apTe]akTiB
Ta HEMpOTEIHOBUX KOMIOHEHTiB. [Ipore, Bpaxo-
BYIOUH BEJIMYE3HE PI3HOMAHITTS MOJINENTUIIB 32
BHYTPIITHBOKJIITUHHOIO  JIOKaJi3alli€l0, MOJICKY-
JISIPHOIO MAaCOI0, 3apsJioM, TiIpoGoOHUMHU BIACTH-
BOCTSIMHU, TMOCTTPAHCISIIIHHUMUA MOAU(IKAIISIMHY,
3JIATHICTIO JI0 yTBOPEHHSI KOMIIJICKCIB, JI0CI HE BJia-
JIOCSl CTBOPUTH YHIBEpPCAJIBHUH METO] €KCTpaKIii
BCBOT'0 IPOTEOMY X04a 0 SIKOTOCh OJTHOT'O OPraHi3MYy:
YMOBH IPOBEICHHS EKCTPAKIIii TOTPiIOHO MiI0NpaTH
KOYKEH pa3 3aJIe)KHO BiJ MaTepialy Ta METH MpOTe-
OMHOI0 JoCHimkeHHs [8, 9].

PocauHHI  TKaHWHHM  XapaKTepHU3YIOThCS
BiITHOCHO HU3bKMM BMICTOM TPOTETHIB MOPIBHSIHO
i3 TBapUHHMMH Ta OaKTepiallbHUMH KIITHHAMU
[20, 21]. OkpiM 1poOro, eKcTpakuis NpoTeiHy i
MiJIFOTOBKA 3pa3KiB 13 POCIMHHOIO MaTepiaiy
3BHYAWHO YCKJIQJHEHI HASBHICTIO B HUX BEJIUKOI
KUIBKOCTI 1HTep(hepyounX KOMIIOHEHTIB, TAKUX SIK
(heHOJIBHICIIONY KU, TPOTEOJIITUYHI TA OKUCITFOBATBHI
€H3UMHU, TePIICHHU, OpPraHiuHi Ta HYKJIETHOBI KHCIIO-
TH, BYIJICBOAM, MONICaxapuaH KJIITHHHUX CTiHOK,
a TaKOX 3HAYHO JIOMIHYIOUYl B 3CJICHUX TKAHU-
HaX XJIOPOIUIACTHI MPOTEIHHU, HANPHUKIAA, TaKi SK
D-pubynozo-1,5-0ichocharkapOokcuiaza/okcure-
Ha3za [22-24]. MaciitaOHi IpOTEOMHI JIOCIIKSHHS
OJIHIET 3 HAHBAXKJIMBIIINX CLIbCHKOTOCIIONAPCHKUX
KYJIBTYp — col — novanucs juine y 2002 porii [25].
Benuky KibKiCTh €KCIEPHUMEHTIB OyJI0 HpPHUCBS-
YeHO Mi00PYy Ta ONTHUMI3allii METOMIB OJICp:KaH-
Hs Ta PO3YMHEHHS TPOTEIHY 3 PI3HUX TKAHWUH
COi, IO MiATBEPIKYE HAsBHICTH CEPHO3ZHUX 00-
MEXKEHb Ta TPOOJIEeM y MPOTEOMHOMY aHalli3i Ifiel
KynbTypu. Tak, 3a MOpiBHSHHS MPOTETHOBUX KapT
pi3HUX TKaHWH pHUCY Ta COi, CKJIAJCHHUX IMiCIs
EKCTpaKIli MpOTEIHIB KiJIbKOMa METOJaMH, BH-
SBJICHO 3HAYHO MEHIIE MPOTEIHOBUX IUISAM came
31 3pa3KiB cOi, 10 JIOBOJUThH BAXKJIUBICTH IiI00pYy
METOJ[IB TOMOTCHI3allii, OYHIICHHS, PO3YMHCH-
Hs Ta PO3AUICHHS TOJIMENTHAIB W€l KyIbTypH

25
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[26]. BinburicTe METOIB OAEepKaHHS MPOTETHOBUX
npenapariB pi3HUX TKaHUH coi 0a3yloThCs Ha
(denonpHIl ekcTpakuii ado nmpenumitanii npoTeiHiB
3a JOTIOMOTOI0 TPHUXJIOPOLTOBOI KHCIOTH/ALETO-
Hy. KpiM Toro, 3acTocoByOThCS 0araTo BapiaHTiB
eKCTpakIiHuX Ta Jizyrounx OydepiB, mio
BapiOIOTh 33 XIMIYHUM CKJIaJIOM Ta KOHIICHTPAI[IEI0
KOMIIOHEHTIB (Taod. 1).

3a pesyibTaramu 0araTthboX JOCIHIJKEHb Me-
TOJI OJICPIKAHHS MPOTETHOBUX €KCTPAKTIB, 10 0a-

3YIOTBCSl Ha 3aCTOCYBaHHI (heHONy, AUTIOTpeiTOmy
a0o0 1HIIMX ACHATYPYIOUUX areHTIiB SIK OCHOBHHX
KOMITOHEHTIB eKCTpPaKUiWHUX Ta/dM Ji3YyIOYHX
OydepiB € HaileQeKTUBHIIIUMU IS EKCTPAKIIii
Ta coyiroOimizamii mporeiniB coi. BoHu 103BO-
JSI0TH  MIHIMI3yBaTH MpOLECH IMPOTEONi3y Ta
ONTUMI3YBaTH EKCTPAaKIIlo, pe3ylbTaTOM YOro €
OJIcp)KaHHA SIKICHMX IpenapariB MpOTEiHiB A
JBOBHUMIPHOTO Telb-enekTpodopesy [14]. B oxpe-
MUX BHIMAJKaX EQEKTHUBHIIIMM € 3aCTOCYBaHHS

Tabruysa 1. Memoou odepaicanns npomeiHO8UX npenapamis i3 pi3HUX MKAHUH COT

Bydep mns ekcrpaxuii

Bydep nis posunneHHs/mizucy

xepeno

Ha

CIHHS

4% CHAPS, 5 M ceuoBunH, 2 M TIOCEUOBHUHH,
65 MM ITT, 0,8% amdomniris (pH 3-10)

[25]

50% ¢enoy, 0,45 M caxaposu, 5 MM EJITA, 0,2%
B-mepkanrto-eranomny, 50 MM tpuc-HCI, pH 8,8

8 M ceuoBuHH, 2 M TIOCEYOBUHHU,
2% CHAPS, 2% tputony X-100, 50 MM
ATT, 2 MM Tpubytundocdiny, 0,5%
aM(oITiTiB

[19]

10% TXO B aneroni, 0,07% B-MepkanToeTaHOTy

9 M ceuoBunu, 1% CHAPS, 1% HOTT,
1% amoomitis (pH 3—-10)

[27]

Kopeni

10% TXO B aneroni, 0,07% p-mepkanToeTaHoTy,
1% TIBII

7 M ceuoBuHH, 2 M TIOCEYOBHHH,
2% CHAPS, 1% ATT, 2% amdouiris
(pH 3-10)

[28]

®docdarno-conboBuit  Oydep, pH 7,6 (65 MM
K,HPO,, 2,6 MM KH,PO,, 400 MM NaCl, 3 mM
NaN,), 3 HacTynHoro npenumniraniero 10% TXO

9,5 M ceuoBunn, 2% NP-40, 5% IIBII,
5% P-mepkanrtoeranony, 2% amQomiTiB
(pH 3-10)

[29]

Jlu

CMKU

10% TXO B aneroni, 0,07% B-mMepkanToeTaHOTy

9 M ceuoBunn, 1% CHAPS, 1% IATT,
1% amdomitis (pH 3-10)

[27]

100 MM Tpuc-HCI, pH 8,8, 50 MM JIATT, 10 MM
EATA, 1 MM ®MC, inribiTropu mpoTreas

8,5 M ceuoBnnu, 2,5 M TIOCEYOBUHHU,
5% CHAPS, 2% Ttputon X-100, 1%
amcouiris (pH 3-10), 100mM ATT

[30]

bynvbouxu

0,3 M tpuc-HCI, pH 8,8, 5 MM EJITA, 4% DSNa,
5% rminepony, 3% p-mepkanTtoeranony, 1 MM
OMCD

OXOJIOJ)KCHHUI alleTOH

[31]

0,1 M Hatpiii-¢pochatauit 6ypep pH 8,0, 0,15 M
NaCl,5MMEJITA, 1,5MMIIEI 6000, 10*M ®MCD
0,1% tpuTon X-100, 0,3%p-MepkanToeTaHOTY

HACHUYCHHH PO3UYHH CyTb(paTy aMOHII0

[32]

[Mpumitkn: CHAPS — 3-[(3-xoxaminornpomnin)-aumeruinaMoniii]-1-nponancynbdonar; JITT — nuriorpeiron; EATA —
eTuieHaAiaMinTeTpaonToBa kucinora; TXO — rtpuxnoponroBa kuciora; [IBII — mnomiBininmiponigon; NP-40 —
HOH1I(eHOKcuToaieTokcuieTanon, ®MCD — deninmerancyashonindayopus; DSNa — moxeruicynibdary HaTpiro;

TIET — noJie TUACHTIiKOMb.
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METO/IB Ha OCHOBI OCA/KEHHsI MPOTEIHIB, HANpH-
KJaJ, 13 MOJIOAUX TKaHWH, 3a fgornomMorow TXO un
anetony. IlpoTe Taki MeTONM BiA3HAYAIOTHCS HH3-
KOIO HENOJIKIB, TaKUX SK YTBOPEHHS Ba)KKOPO3-
YUHHOTO 0Cajy, IMOBIPHICTb TiIpOii3y MpOTEiHiB,
3a0pyIHEHHS 3pa3KiB HYKJIETHOBUMH KHCIOTaMH
[33]. 3 ornsiny Ha 1ie, BYEHI MPOIMOHYIOTH pi3Hi Me-
TOJIVKN OACPKaHHS NPOTETHOBUX MpernapariB i3
PI3HUX TKaHWH COi, BOJHOYAC aKIEHTYIOUH yBary
Ha HEOOX1THOCTI KOPEKIIii iX KOXKHOrO pa3y.

IIporeomumii anai3 gudepenuiiHo
NnpeAcTaABJIeHUX MPOTEIHIB AK
IHCTpPYMeHT AocisKkeHHs1 0000BO-
pu306ianbHOro cumoio3y

BusiBnennss Ta imentudikamisi MpOTEiHIB,
IO EKCIPeCyIOThCSl B PI3HUX TKaHWHAX, oOpra-
Hax, OpraHejiax Ta B CHUMOIOTUYHUX YTBOPCH-
HSX, JO3BOJISE€ BU3HAUATH IXHIO CTPYKTYpHY Ta
(YHKI[IOHAIBHY HAJICKHICTh, BCTAHOBIIOBATH 1X
MOXO/)KeHHsI Ta 3HaueHHs. Ha ocHOBI maHuX mpo-
TEOMHOI'0 aHai3y CTBOPIOIOTHCS MPOTEOMHI Kap-
TH Ta aTjacu, IO J03BOJSIOTH MPOCIiAKOBYBAaTH
JUHAMIYHI 3MiHU TPOTETHIB y CKJali POCIMHHOIO
Ta MIKpOOHOTO OpraHi3My B IPOLECi CTaHOBJICH-
Hs Ta (QyHKLIIOHYBaHHS iX cMMOi03y, PO3KpHBATH
MEXaHi3MU 1X B3aeMOJIii, cTparerii aganTarii g0 aii
CTpecOopHUX (aKTOpiB.

B3aemoBigHOCHHN 6000BHX POCIHMH Ta OyIib-
004YKOBHX OaKTEpiii — I1e CKJIaIHHUI 0araToCcTyIeHe-
BUH mporec. BHacmimok B3aeMoaii poCIMHHOTO Ta
0aKTepiaabHOTO OpPraHi3My BifOYBarOThCs TIHMOOKI
¢izionoriuHi nepeOynoBU KIITHH 000X MapTHEPIiB
cumOiosy [34, 35]. [ndikyBanHs KopeHiB 6000BHX
poCiMH pHU300isIMH  CYIPOBOMKYETHCS 3MiHAMH
eKcrpecii 0araTb0X POCIMHHHUX I'€HIB HA PiBHI CHH-
Te3y MpOTEiHiB Ta MeTabOMIYHUMHU Nepedya0BaMH
[36]. Y mepury uepry B KOpEHsIX Bi10yBa€eThCs Tiepe-
MporpamMyBaHHsI €KCIIPECii TeHIB, 10 BUSIBISETHCS
YIOBUIBHEHUM CHHTE30M OJHHMX NPOTeiHIB (abo
B3arali iX 3HUKHEHH M) Ta [IOCUIICHUM Y TBOPCHHSM
a00 TIOSIBOIO 1HIIUX, BiJICYTHIX Y HEIHOKYJIOBaHHX
pociuH. 3arajioMm 1€l Mmporec MOmiOHUM 10
iHQIKyBaHHSI POCIMHHM TaToreHaMu. Tomy Mae
MICIIE CHHTE3 HU3KH CTPECOPHHX CIIONYK, 3arajb-
HUX JUIs Oararbox opranizmiB [37]. Ilo-mpyre,
POCIMHHUMH KJIITHHAMU CHHTE3YIOThCS MOJICKY-
M, cnenudiuHi TIIBKH st 6000BO-pH300iaIbHOT
B3a€MOJII1, HANIPHUKJIAA, HOMYIIHU, HECOOXIHI s
YTBOPEHHsI CHMOIOTUYHUX CTPYKTYp [38].
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BonHowac 3MiHM y OpOTEIHOBOMY CHHTE31
BiZOyBalOThCS 1 B KIITHHAX OakTepid, 10 MpH-
BOJUTH JI0 NMEPETBOPEHHs iX Ha OakTepoiaw, sKi
BPCLITI-perIT Ha0yBalOTh MOKIMBOCTI 3aCBOIOBATH
MOJICKYJISIpHUN a30T arMochepH, Tpanchopmyroun
Horo B JOCTYIIHI pociuHi-xa3siiny popmu [39].

[Ipouec cumbioTHuHOT B3aemoxii pu300il
Ta 0000BUX POCIMH NOYMHAETHCS 3 iHPIKYBaHHS
KOPCHEBHX BOJIOCKIB Oakrtepisimu. Kojextu-
BOM aBTOpIB OyJI0O MPOBEACHO JOCIIIKCHHS
3MiH TPaHCKPHUITOMY KOPEHEBHX BOJIOCKIB COi
y BIANOBiAb HAa MYTYyaJiCTHUYHY OakTepiaibHy
iHpekiiro [40]. AmnHami3 nux 3MIiH TI0Ka3aB
eKcIIpecito OJM3bKO JBOX THUCSY T'€HIB y KIITHHAX
KOPEHEBHX BOJIOCKIB 3a 1HOKYJSLII HACiHHS cOi
mrramoMm Bradyrhizobium japonicum. Byno mpo-
JEMOHCTPOBAHO, IO IIi Te€HH KOIYIOTh CHHTE3
OPOTEIHIB PiI3HUX (QYHKIIOHAJIBHUX TPYI 1 BHKO-
HYIOTh B@XXJHUBY POJIb y TpoIecax CTaHOBJICHHS
cMMOIOTHYHOTO anapaTy Ta, BJIacHe, y 3B’13yBaHHi
MOJICKYJISIDHOTO a30Ty. ABTOpPH TIOKa3ald, IO
JesKi TpOTeiHM € YHIKaIbHUMH JUIsl KOpeHe-
BUX BOJIOCKIB IMOPIBHSHO 3 KOPEHSIMH (XiTHHa3a,
(hochoenonmipyparkapOokcmiaza).  [lonepenHso
OyJl0 BHSIBJICHO HH3KY BiJJOMUX MPOTEiHIB, IO
EKCIIPECYIOThCSl Y BIJNOBIAL Ha OakTepialibHy
iHpexuito (mepokcuaasa, (eHinanaHiHamiakIiaza)
TaigeHTH(IKOBaHO JIeKiJibka HOBUX ((hocdosinaza D
i ¢ocoormokomyrasza) [41]. Takum umHOM, OyJI0
CTBOPEHO KApTy Ta IIOBHUM TPAHCKPUIITOMHUH at-
Jlac IPOTEiHIB KOPEHEBUX BOJIOCKIB COT, BUPOIIEHUX
y KOHTPOJIbOBAaHMX YMOBaX, IO EKCIIPECYIOThCS Y
BIJINIOBITh HA iHOKYIIsAMiIO B. japonicum.

JlocmiKeHHsT POCIMHHHX MYTaHTIB, Je-
(bekTHMX 3a 3JATHICTIO 10 HOMYJALIi, 03BOJIH-
T 11eHTU(IKYBaTH HU3KY KIIOUYOBUX KOPEHEBUX
OPOTETHOBUX KiHA3, YYTJIMBUX JIO PH300iabHOT
inpekiii Ta/abo QopmyBanHs OynpOouok. Ile
peuenTopornoAiOHi  KiHa3W, 10  3ally4aroThCs
IO po3mi3HaBaHHs curHaidbHUX Nod-(akTopis,
GmNFR1 (LjNFR1, MtLYK3), Ta GmNFRS5 (LjNFR5,
MINFP). Llumu renamu xoaytoTbcsi LysM-tumy
CEpUH/TPEOHIHOBI pelenTopu KiHa3, B skux LysM-
JIOMEH BIJINIOBIIae 3a crenupivyHe MpUeETHAHHS
Nod-daxTopa Ta curHaJIbHY KIITUHHY BiJIIOBI/Ib.

3a JI0NOMOr ot METO/IIB crieliudiuHoro ¢pocdo-
pHIIyBaHHS B KOPEHEBHX BOJOCKaX COi OyJO BHSB-
neno 1126 ynikansHux poconporeinis [42]. Cepen
HUX 240 pocdonporeiniB 3amydanuch A0 BiAMOBIIi
pOCIMHM Ha I1HOKYJALil0 puzobismu. Onepxani
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JaHl CBiJ4aTh MPO YyHiKalnbHI ocoOmuBocTi ¢oc-
(hompoTeoMy KOpEHIB COi Ta HAasBHICTh CKJIaJHOL
Mepexi KiHa3z Ta Qocdaras, sAKi 3’SIBISIIOTHCS Y
BIJINOBIIb HA pU300iaibHy 1H(EKIIitO.

VY mporeci popMyBaHHS KOPEHEBUX OyJb0O-
4ok OakTepiasibHi KIITHHH B 1H()IKOBAaHMX HUMH
KOPEHSX OTOYYIOTHCSI 0OO0JIOHKOIO POCIMHHOTO T10-
XOJIPKEHH ST — CMMO10COMHOI0 MeMOpanoro. Uepes 1110
CTPYKTYpPY 3IIHCHIOETHCS B3a€EMOJIisl CHMOIOHTIB.
KonekTuBoM aBTOpiB OyJi0 OJep»,aHO Mpernapa-
TH TPOTEIHIB CHUMOIOCOMHUX MeMOpaH, B SKHUX
inenTudikoBano 197 npoTeTHOBMX KOMIIOHEHTIB, a
TaKOXK IpernapaTy neprudakTepoiTHOl 30HH KOpeHe-
BUX OynbOOUOK coi, cepen sKUX aus 15 mporeiHiB
OyJl0 BU3HAYEHO CTPYKTYPY Ta (YHKIiOHAJIBHUN
knac [43]. [nenTudikoBani NpoTeTHU 3aTy4arOThCS
10 TmpoueciB GONIUHTY Ta Aerpajauii, TpaHcmop-
Ty pPO34UWHIB, OOMiHYy MeTaOoiitramu. Jlo HUX Ha-
JeKaTh aKBarJilEPONOPUH HOAYJiH 26, peMOpHH,
romoJior npoteiny 3 ponunu GTPa3 — Rab7, Huzka
MPOTEIHIB-TPAHCHIOPTEPIB CIPKH, KaJblilo, iOHIB
BOJIHIO, TICIITUI1B/TMKAPOOKCHIIATIB TOIIIO.

3a J0MOMOrOK MPOTEOMHOIO aHajiizy Oyio
inenTn(ikoBano Ta kiacudikoBaHo 3a QYHKIISIMU
LUTO30JIbHI MpoTeiHu OynpOouok coi [44]. Maiixke
[OJIOBUHA BUSIBJICHUX MONINENTHIIB Oepe y4acTh
y BYIJIEBOJHOMY Ta a30THOMY oOMiHi (28 Ta 12%
BianmoBigHO). Ille oxna 3Hauna rpyma (12%) —
MPOTEiHM, 3aJly4eHi 0 KHCHEBOro OOMiHY (pery-
JIOBaHHS BMICTY KHCHIO Ta 3aXHCT BiJ Horo ak-
TuBHUX (hopm). ToOTO Wi TpU TPYNH OXOILIIOIOTH
MOJINENTHIU, 38 JONOMOTOI0 SIKHX peati3yroThCs
ocHOBHI a3oT¢ikcytoui GpyHkuii Oyap6ouok. Okpim
UUX TPOTEiHIB 1e onHy 4uciaeHHy rpymy (11%)
CTaHOBHJIA MPOTETHU BE3UKYISIPHOTO TPAHCIIOPTY.
3HauHMW BMICT caMe LMX IMPOTEIHIB y ITUTO301i
MiATBEPI)KYE aKTUBHUNA OOMIH BEJIMKUMH MaKpoO-
MOJICKYJIaMH TIOPiBHSIHO 3 MEHIIUMH BYTJICBOJHU-
MU Ta a30THUMH MeTaboIiTaMH.

V pocnuH nsasennto L. japonicus 3a jporo-
MO0 0I0XIMIYHUX Ta TEHETUYHUX METOMIB OyII0
1IeHTU(IKOBAHO TeHH, 3aJly4eHi J0 MPOLECIB yT-
BOpeHHS Ta (DyHKLIOHYBaHHS KOpEHEBHX Oyib00-
YOK. 3aCTOCYBaBIIM B CBOIX JOCIIJKEHHSX IMPO-
TEOMHUH MiJXiJ, KOJCKTHUB aBTOPIB JIOKJIaJIHIIIE
npoaHamizyBaB mi mnpouecu [45]. TlopiBHsBIIH
npoteiHoBi podisi OynpOOUOK 10 Qikcallii B HUX
MOJIEKYJISIDHOTO a30Ty (TaKk 3BaHHX «OLTUX») 1
OynbOOYOK, B SIKMX aKTUBHO BiZOyBa€ThbCs IPO-
nec asoTdikcaiii («4epBOHI») Ta KOPEHIB, BOHU
inenTugikyBanu 6au3pko 780 mpoTeiHiB Oy 1b0040K
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i 790 — kopewniB. 3a nopiBHsHHS 1327 TeHiB Oyib-
0040K, KOpeHiB, 000iB Ta HACiHHS OyJIO BHUSIBJICHO
0nm3bKk0 7% CHUIBHHUX TE€HIB, OLIbIIE HIXK 56% —
IICHTU(IKOBAHO JUIIe B OAHINA TkaHWHI. [likaBum
TaKok 0yJ10 1 Te, 110 MOCTTpaHCsAUiiHI MonugiKaiii
XapaKTEPHI OUIBIIOK MIPO MpPOTEeiHAM OyIh00u-
KOBHX EKCTPAaKTiB IMOPIBHSHO 3 KOpeHeBUMH. Pa-
30M 13 TUM «OlsTi» OyIBOOUKH XapaKTepu3yBaluCs
3HaYHO BHIUMH pPIBHSMU NPOTEIHIB TEMIOBOTO
moky (IITIH), mpoTeiniB, MoB’a3aHUX i3 MaTOre-
He3oM (pathogen-related proteins — PR-proteins),
NpOTEiHIB, 3allydeHUX O OKHCHO-BIJIHOBHUX
MPOLECIB, IO € MiATBEPKCHHIM I BUIIICHOTO
piBHSI cTpecy Ha Wil cTaail po3BUTKY OyIbOOYOK.
BopHouac y «4epBOHUX» OyJIb00YKAX BHUSBISIUCH
y 3HAYHIM KINBKOCTI JIerreMorio0iH, caxapocuH-
Taza, aclapariHoBa Ta TJIOTaMiHOBA CHHTETA3W.
Oxpim 1poro, OyIb00YKH HA Pi3HUX (Pazax pO3BHUT-
Ky PI3HHJIUCH BMICTOM JESKHX HITpUJIa3, CH3UMIB
MeTabo1i3My acKkopOary Ta iH.

CuMmOioTMYHA B3a€MOJisi POCIUH Oyp-
kyny Oimoro (Melilotus alba) i3 mramom
Sinorhizobium meliloti 1021 npusBoauIa 10 3MiH
npoTeTHOBUX MpodiniB 000X cuMOioHTIB [46]. 3a no-
noMOroro N-KiHIEBOT'O aMiHOKHCIOTHOT'O CHKBEHCY
ta MALDI-TOF mac-criekTpomeTpii Oysio ckiaje-
HO TIPOTEOMHiI KapTH KOpEHiB OypKYyHY, KIITHH
pu300iii, BUPOIIEHUX Y YUCTIH KyIbTYpi, OyIb0040K
Ta GakrepoiniB. [lopiBHSIHO 31 3pa3kaMM KOPEHIB y
OynbpOouKax crocrepiraiacs IHAyKIis abo MoCH-
JIeHHs cuHTe3y noHan 250 mporeiHiB; GakTepoiau
XapaKkTepHU3yBaJIUCh 3HUKEHHSIM eKCIIpecii Oiibiie
HDK 350 TOpIBHSHO 3 KYJbTYpallbHOW (HOPMOO
pu306iit. biuszeko 100 BUSBICHUX MPOTEIHIB OYJI0
ineHTH(ikoBaHo 3a noromoroto 6a3 nanux. Cepen
HUX Oynu Oynb00YKOBI MPOTETHH — JIETTEMOTIO0IH
ta NifH, — 3anmydeHi 10 MeTa0osi3My BYTJICIIO Ta
azory y S. meliloti. Y 6aktepoigax 3HMKyBajach
KUIBKICTh TNIyTaMiHCHHTETAa3H, ypeasH, i30QpopMu
PII. Takox Bif3HAUaJiOCh 3MCHINCHHS PIBHS
KUIBKOX €H3MMiB, 110 OepyTh ydYacThb y CHHTE3i
HOJIT1APOKCHOY THPATy, Ta MPOTETHIB, 3aTydeHUX
JIO KJIITUHHOTO TIOJILITY.

3 ommsimy  Ha - Oe33amepedHi  mepe-
Baru  MPOTEOMIKH,  TaKi  sSIK  BUSIBJICHHS
MOCTTPAHCIALIMHUX MOAuDIKaIin 1, IK HACIIJIOK,
MOXJIMBICTh HE TIPOCTO MEpea0aYuTH MOXKIINBI
nuisxu - nepebiry  ¢iszionoriuHMx mpouecis, a
imeHTH(iKyBaTH peajbHUX YYACHHUKIB KIITHHHOTO
METa0O0Ii3MYy, 115l TaJTy3b TOCIIKEHb JY)KE IIBU]I-
KO pO3BHBAcThCs. BinOyBaeTbesi HAKONTMYEHHS Be-
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JIMYE3HOTO MAacHBY AaHUX MPOTETHOBHX MPOQiNiB
pI3HUX TKaHHWH, OpraHiB, CHMOIOTHYHUX YTBO-
peHb, BHYTPIIIHBOKJIITHHHUX OpraHen, sKi Je-
MOHYIOThCS B CHELiaIbHUX 0a3axX, HaMpUKJIa]
ProteomeXchange. be3ymMoOBHO pe3ynbTatu IUX
JOCIIKeHb € HaJ3BUYailHO Ba)XJIMBHM pecyp-
COM JUIsl BUBYEHHS MpOIEciB (OpMyBaHHS Ta
¢dyHKIiOHYBaHHS 6000BO-pr300ialIbHOTO CUM0103Yy.

IIporeom 06060B0O-pu306iajiLHOTO CUMOiIO3Y
3a Ail OioTMyHUX Ta a0ioTMYHUX (paKTOpIB

Y npupojii pOCIMHYU 3a3HAIOTH PI3HOMAHITHUX
cTpecopuux BmuBiB. [Ipormec  cumOioTHuHOT
(ikcarii a30Ty € 0COOJMBO YYTIMBUM JIO 3MiH
YMOB JIOBKIJIS, 30KpeMa TaKHX SIK JIe(ilUT BO-
JIOTH, HEJOCTATHE OCBITIICHHS, HU3BKI Ta BHCOKI
TEeMIepaTypH, 3acOJCHHs, EPEHACHUCHHS 3eMeJlb
MiHepalbHUMHU JnoOpuBaMu Tomo [1, 5, 6]. Hesa-
JIE)KHO BIJ TOrO, KM BINIMB Ma€ TOW YU IHIIUN
YUHHHUK, TO3UTUBHHN YU HETraTUBHHUH, HOTo [Iist
B OyIb-sIKOMY pa3i MPU3BOJUTH JI0 3MiH Y IpoO-
necax JKUTTEMISUIBHOCTI pocnuaH [47], 30Kpema
70 TuEepeHIliiHOI eKkcrpecii TeHIB TUX YU IHIIUX
NpoTeTHOBUX MOJeKyl (Tadu. 2) [48]. YV 3B’I3ky 31
3pOCTAIOYMM MOTIPIICHHSIM EKOJIOTTYHOI CUTYyarlil
Ha IUIAHETI, 3MCHIICHHSM KUIBKOCTI TPUIATHUX
JUISL CUTBCBKOTO TOCIONAPCTBa 3€Mellb, 3HMKEH-
HsIM 00’€MiB JOCTYIHOI BOJM BUEHI-0I0JIOTH BCE
OinplIe yBaru NPUAUISIIOTh BHBUYCHHIO MOKIIH-
BOCTEH POCIMH pearyBaTH Ha JIiF0 30BHINIHIX HE-
COPUSTIMBUX YMHHHKIB. POo3ymiHHS MexaHi3MiB
PE3UCTEHTHOCTI Ta TOJNEPAHTHOCTI KYJIBTYPHUX
pociauH MoXKe 3a0e3NeunuTH POo3poOKYy CTpaTerii
MABHUINEHHS iX CTIKOCTI, a BiATaK 1 301JIBIIEHHS X
MPOAYKTHBHOCTI.

Sk Bijiomo, mocyxa — OJUH 3 a0IOTUYHHUX
YUHHUKIB JOBKIJJIS, [0 HAWOIIbIIE BIJIMBAEC HA
CLIIBCBKOTOCTIONAPCHKE BUPOOHUIITBO 1 MOXKE IMPH-
3BOJIMTHU JI0 BTPAT 3HAYHOI YACTUHU BPOXKAIO KYJIb-
TYPHHUX POCIIMH Ta 3HHKEHHsI Horo sikocTi [49-51].
CumbioTnuna Qikcamnist a3oty — ¢izionoriunuit
npoiiec 000OBHX POCIUH, SIKMUM OJHHUM 13 MEPIIUX
MiJIIAETHCS  aJJaITUBHUM 3MiHAM y OyJab0OYKax
i yac nocyxu [52—54]. HemoctaTHe 3BOJIOXKEHHS
IPYHTY MPH3BOAMUTH O 3MEHIICHHS KiJIbKOCTI Cy-
MapHOT'0 IPOTETHY B KOpeHeBUX OypO0oukax 06000-
BUX POCIIMH Ha (DOHI 3arajibHOrO 3HIKEHHS MacH
HaJA3eMHOI YaCTHHHU Ta KOpPeHiB pociauHu. Tak, ne-
CATUJCHHUIN Ae(IlUT IPYHTOBOI BOJIOTH CIIPUYH-
HIOBAaB 3HMKCHHS KIJIBKOCTI CyMapHOTO MPOTEIHY
B OynpOoukax kBaconi i 3a 30% HaliMeHIIOl
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BOJIOTOEMHOCTI BMICT MPOTETHIB POCIMHH-Xa3s1HA
B KOpEeHEBUX OynbOoukax 3meHmryBaBcs Ha 50%
MOPIBHSHO 3 KOHTposeM [55]. YV OynpOoukax 600iB
(Vicia faba L. var minor cv Soravi) B yMmoBax He-
JOCTaTHHOT'O 3BOJIOKCHHSI MPOTSTOM BOCBMH JIHIB
KUIBKICTh CyMapHOTO PO3YHMHHOIO MPOTEIHY 3HH-
KyBanack 3 15 mo 2,5 Mr/r cyxoi pedoBunu [56].
Take iCTOTHE 3MEHIIEHHS KITBKOCTI PO3YUHHUX
MOJITIeNTH B ¥ Oynp00ukax 000iB 32 yMOB BOJTHOTO
nedimuTy TOPIBHIOETHCS 13 IPUPOTHUMHU IIpOIIeca-
MH CTapiHHS POCIWHHU B IIJIOMY 1 OyJb00UYOK, 30-
Kpema, Ta 3 HaclliJKaMH, CIPUIMHEHUMHU HaJTUTII-
KOBHM BMICTOM HITpaTiB y IpyHTi. B 000X Bunaakax
3HAYHE 3HMKEHHS KUTBKOCTI CyMapHOTO MpOTEiHy
B Oynb0Ooukax 000IB CIPHUMHSIOCS MOCUICHHSM
€H3MMATHYHOI aKTHBHOCTI MPOTEa3 1 BiJIOBIJIHO
iHTeHCU(IKalliEI0 MPOTEONITHYHUX EH3UMIB, IO,
MOKJIMBO, Ma€ MicIle 1 B yMOBaX BOJHOTO 1eiluTy
[57]. Bognouac y Oynb004kax coi BMICT CyMapHOTO
NPOTEIHY JEeII0 3pOCTaB MPOTAroM 2—4 MHIB mocy-
XH (26,6 MI/T CyX01 peHOBHHH) ITOPiBHSHO 3 KOHTPO-
aeM (23,5 MI/t cyxoi peyOBHUHH).

JocniKeHHs SIKICHOTO CKJIaAy MPOTETHOBHUX
npodiniB mucTkiB sronepuu mnocisuoi (Medica-
go sativa L., Magali variety), BupormieHoi B ymo-
BaXx IOCyXH, OyJM TPOBEIEHI 3a JOMNOMOIOIO
JIBOBUMIPHOTO eJIeKTpodope3y 3 MOAANbIIO Mac-
criekrpometpieto [58]. Ilpu mpomy imeHTH(IKOBAHO
28 TpOTEiHiB, fAKi TO-PiI3HOMY EKCIPECyBAIHCS
32 ONTUMAJIBHUX YMOB JAJI POCTY POCIMH Ta 3a
BomgHOro nedimuty. BumisieHo WOTHpU TPOTEiHH,
YTBOPEHHS SAKUX I1HAYKYBaJoch (DIaBOHOITHUM
CICUTOPOM TiJ Yac CUMOIOTHYHOI B3aEMOJIl
Medicago truncatula ta Rhizobium leguminosarum.
Humu BusBHINCH TPOTETHH HITPOTreHa3HOTO KOM-
wiekcy NodB, NodE Tta iHII HU3bKOMOJNEKYISIpHI
MOTIIIENITUIH, II0 HE MAalOTh TOMOJIOT1I 3 BIIOMHMHU
npoteinamu [59]. ['pynoro BueHux Ha voii i3 Chen
Oyno inmeHTH(iKOBaHO 59 MONINENTHIIB, CUHTE3
SAKUX TOCWJIIOBABCS YW 3MEHIIYBaBcsi 3a Ail Mo-
cyxu Ha Sinorhizobium meliloti, Ta Bu3HAa4YeHO
iX (YHKIIIOHANIbHI KJIACH: BOHH 3aJIy4alOThCS JI0
MPOLIECIB  OCHOBHOT'O METa0OJi3My, KIIITHHHOTO
POCTY, OKCHUJIaTUBHOI'O CTPECY, CHHTE3y NPOTEiHIB
[33, 60]. Oxpim 1BOro, B a30T(hikCyrounx OyIb-
0oukax Oyio MmpoaHaIi30BaHO 3MiHU B OloCHHTE31
MIPOTEIHIB, 3aMiTHUX Y CUTHAJBHHUX Iporecax [61]
Ta 1AeHTH(IKOBAHO [ABa KaJIbMOMYITIHIOHIOHUX
npoteinn (CaML2 Ta 6b). Tperiit CaML4 nporein
nerexkroBaHo y M. truncatula [62]. BiocunTe3 ne-
SKUX 1HITUX MPOTETHIB, MOB’SI3aHUX 13 (iKcaIiero
MOJIEKYJISIDHOTO ~ a30Ty, IEpPEeBa)XHO MPOTEIHIB
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Tabruys 2. lpomeinu opeawnie coi ma ii cumbiomuunux cmpykmyp, OloCUHmMe3 SAKUX 3MIHIOEMbCS )
8I0N06I0b HA 0i10 CMPECOPHUX (harkmopis

CrpecopHuit
¢daxTop

[Iporeinu

Jxeperno

ITocyxa

Hyxkneotunnudocharkinaza, nONepenHUK TIOyTeniHy Tumy 1, mo-
nepenauk 19 kJla rnoOyminy, I[ITHI 70, akTuH, KiHE3WH, JETiApPHUH,
(dhocdoenonmipyBarkapOOKcHiia3a, NyTaMiHCUHTETa3a, CHOJIa3a, arepoHiH
GroEL1, nporeinu HiTporenazHoro komruiekcy (NifH witporenasuuii Fe-
npoteid, o- Ta P-manmiorn NifD witporenasnoro Fe-Mo-nporeiny, FixU-
a30TQIKCYIOYUil IPOTEiH), iH.

[48, 62]

3aconeHus

Hutoxpom P450 71D9, B-cybommuuns ATP-cunTeTasm, iHO3UTON-3-
(docrdat, OKCUCTEPON3B’A3YIOUNI MPOTEiH, KiHE3WH, IHTIOITOpP TPHUIICHHY,
AJIKOTOJIBJIET1IPOTeHa3a, aHHEKCHH, 130()JIaBOHOBA PeAyKTa3a, XiHOHOBa OK-
CUJOPEIyKTa3a, Iiilepaibaeria-3-hocdar aeriaporeHasa, KajabpeTUKYIIIH,
OCMOTHH, 1H.

[14, 66]

Temnepatypa

[THOI H, TITII D, IITII B, TITHI 83, TITII 17, ITHI 16.9B, TITII 17.9B,
maneponinu GroEsl ta GroEs2

[48, 73]

Baxki metanu

Hutoxpom P450, posunHHUN pHOOCOMHHI MPOTEiH, MUTOKIHIHOKCHAA3a,
ABC-tpancniopTeprioniOnnii mpotein, npoteinn poguan ATPa3, i3odopmu
anTuokcunanTHUX npoteiniB GSTs, [ITHI, I'Td-3B’13yBanbHuil TPOTEiH, iH.

[14, 28, 66]

HirpaThe
3a0pyJHEHHS

I'myramiHcHHTeTa3a, TiTyTaMaTaMoHiiliasza, O-TIIyTaMiIHCTeIHCHHTETa3a,
acrapraramiHoTpaHcdepasa, TiIyTamaraekapOokcuiaza 1,  Tiayramar-
JerigporeHasa, kapbamoindocharcuHTeTa’a, PeprUIOKCHHHITPATPENYKTa3a,
HiTpunasa, ¥ T®-amoniiiniasa, rmytamin-TPHK-cunTerasa/nirasa, acnaprui-
TPHK-cunrerasa, iH.

(48]

MikpoOHe
ypaKeHHs

AckopOarnepokcuaasa, maneponin 60 x/a, maneponin GroEL C, ¢axtop
enonranii TU, nerremorno6in I, mpotein HirporenaszHoro kommiekcy NifH,
penykrasa Hirporenasu, LIR 18B-mporein, ¢ocdoninaza D, pocormroko-

[14, 41]

MyTasa, iH.

[Mpumitku: IITII — npoTeinn TEMIOBOTO MIOKY.

HITPOTr€Ha3HOI'0 KOMIUIEKCY, TakuX sk nifD, nifH i
nifK, a Takox perynstopuux nporeinis PII (GInB),
PITA (PtsN), 3a3HaBaB 3MiH 3a Jii MOCYyXH Ha
cuMOioTHYHI yTBOpeHHS [48].

HemonaBHo Ha pocinHax coi OyJo moka3aHo
JOKaJibHe iHTiOyBaHHS Ae(ilUMTOM I'PYHTOBOI BO-
JIOTH cUMOIOTHYHOI a30T¢ikcanii Ta MeTaboIIYHUX
nporieciB y OynpOoukax [50]. Bueni Bupomrysaiu
POCIIMHH B CIIELiaIbHUX EMKOCTSIX, PO3ALISIOUH KO-
PEHEBY CHCTEMY 3 YTBOPEHHMH Ha Hill OynbpOouKa-
MU Ha /Bl YaCTHUHH, OJIHA 3 SKUX OJICPKyBaJja MOB-
HE BOJ03a0€e3MeYeHHs, a iHIa — 3a3HaBaJa BILJIUBY
nocyxu. Ilpm mpoMy a3oTdikcyroda akTHBHICTBH
cUMOIOTHYHHUX CTPYKTYD 3a Iii cTpecopa 3HUKYBa-
Jach y/1Bivi, a 33 HOPMaJILHOT'O [TOJIMBY — BiJINIOBi Jaia
KOHTPOJBHUM 3HaueHHsIM. BonHowac, Hezae:KHO
BiJl piBHA TpaHCHipalii, B KOPEHsX 32 MOCYITUBUX
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yMOB BiZI0yBasoch HaKOMWYECHHS aMiHOKHCJIOT Ta
ypeinis, mo OyJsio MoB’sI3aHO HE 3 IHTCHCU]IKAII€I0
0l0CHHTE3y OCTaHHIX, a 3 0lojierpaialliitHUMU MIPO-
necamu. Haperiti, mpoTeoMHMM aHali3oM Oyi0
i ITBEPYKEHO, 110 B KOPEHEBUX OyJIbOOYKAX COi,
sIKa 3a3Halia BIUIMBY OCYXH, TPOLIECH METa00Ii3My
BYTJICLIO, TPOTETHOBOTO CHHTE3Y, KIITUHHOI'O pO-
CTy Ta aMiHOKHCIIOTHOTO MeTa0oIi3My 3a3HaIOTh
HaWOUIBIINX 3MiH 33 HECTa4l BOJIOTH B IPYHTI.
3aCoJICHHS € OCHOBHUM 3 €KOJIOTIYHHX CTpe-
copHHX (PaKTOPiB, 1[0 HETATUBHO BIUIMBAE HA POC-
JVHH, 3HIOKYIOYHM X TpORyKTHBHICTH [63]. Oco0b-
JMBO TOCTPOIO 1151 mpobieMa € B MOCYIUIMBHX Ta
HAMIBIOCYIJIMBUX PErioHax, Jie CyMapHe BUIIApO-
ByBaHHSI Ha0arato MEpeBUIIYE KIIbKICTh OMaJIiB
[64]. 30inbIIeHHS KOHIIGHTpaIlil cosell y pu3ocdepi
CIPUYHMHIOE TOPYIIEHHS FOMEOCTasy KIiTWUH, Oa-
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JIaHCy 10HIB, JIEHATypalii CTPYKTYPHUX IPOTEIHIB.
YHacIi 10K IIbOT0 3aITyCKAIOThCSI CHTHAIbHI HUTSXH,
KIHIIEBUM €TaIOM SIKUX € CHHTE3 OCMOTHYHO aKTHB-
HUX METa0OJITIB, CIeNU(IYHUX MPOTEiHIB (Hampu-
KJIaJl, IAanepoHiB), 0I0MOJICKYJI, 110 KOHTPOJIFOKTh
HaJIXOJDKEHHS 10HIB Ta Boxu. COJIbOBHI CTpPEC Mae
HEraTUBHUI BIUIMB Ha 6000BI pociMHU Ta pu300ii,
a BiATaK 1 Ha mpolecH cuMOIoTUYHOI (hikcarlii Mo-
JISKYJISIPHOTO a30Ty [65]. BiH ciprunHsIE 3HUIKSHHS
IHTEHCUBHOCTI (QopMmyBaHHs Oynb00UOK Ta CHH-
Te3y JerremMorio0iny. I[IporeomHi mociimKeHHS
Oynu 3iiicHeH1 Jist pi3HUX 0000BO-pH300ialIbHUX
cucteM. Y R. etli i S. meliloti inenTudikoBano
MPOTEIHU, CUHTE3 SIKMX MOCHIIOETHCS B yMOBax
i BUIIEHOI COJIOHOCTI TPYyHTY. BusiieHo npotein
i3 MonekyispHoo Macor 65 k/la. L{i mporeinu
OyIo po3ainieHo Ha Bi QyHKUiOHANBHI Tpynu. Ya-
CTHHA 3 HUX BHSBHJIACH PELENTOPAMH JJISI OCMO-
TUYHHUX PO3YHHIB, MPOJYyKOBaHUX OaKTEpiaTbHUMHU
KIITHHAMH. A IHIII — 3ajly4ajiich JO CHHTE-
3y CHOEPMIJUHY TUISIXOM JEeKapOOKCHIIyBaHHS
OpHITUHY Ta apriHiHy. Bys0 noka3aHo miBUIICHU I
CHUHTE3 OCMOTHHNONiIOHOro mpoteiny, [ITIL,
KaJIbpeTHKyJIiHy. [')pymna i3 mectu npoTeinis, cuH-
Te3 SIKUX MPUTHIYYBaBCs 3aCOJICHHSIM, HaJIEXKaTh J10
npoTeiHiB-Tpancnoprepis [48].

Aghaei K. 3i cmiBaBTOpamu [66] imeHTH-
¢dikyBanu 47 mpoTeiHIB KOPEHIB Ta TIMOKOTHJIIB
COi, CHHTE3 SIKMX 3MIHIOETHCA 3a aii COIBOBOr0
cTpecy. JBanusaTe Tpu mpoTeiHu ineHTH(]IKYyBaIn
3a JonomMoror N-KiHIIEBOrO CeKBeHyBaHHS. Byio
BUCYHYTO MPHUIYIICHHS, IO Li MPOTEIHU MOXYTb
BiJIiIrpaBaTH BaXXJIUBY POJIb B COJECTIMKOCTI COI.
ConboBHi CTpeC MPU3BOIWB A0 MOPYLIEHHS PO-
CTOBHUX IMPOLECIB Ta CHHTE3Y NPOTEIHIB y TUCTKAX,
TIMOKOTUJISIX Ta KOPEHAX 7-IIEHHUX POCIUH coi [67].
BinOyBanoch 3HMIKEHHS PIBHS TIIiLEpaibaeriia-3-
¢docdatnerinporenasu sk Ha piBHI IPOTEIHY, TaK
i MPHK, mo Morno cnpu4uHsITH 3MEHIICHHS YT-
BopeHHs1 ATP i, sik HacHmiJOK, IPUTHIYEHHS POCTY
pocinuH. Ha mincraBi mux Ta MOMEPENHIX JaHUX
ABTOPH IPHUITYCKAIOTh MOXKJIMBE BUKOPHCTAHHS
r'eHa [bOTO MPOTEIHY, K MIIlICH] JIJIs T BUIICHHS
TOJIEPAHTHOCTI COT JI0 3aCOJICHHSI.

VY coi pocmipkeHi Aesiki coneiHaynuOenbHi
read. Tak, y BiJNOBiIb Ha [il0 3aCOJCHHSA Ta Y
pasi cTapiHHS CIM’SJI0JIe BUSIBJICHUNW TOMOJIOT
OKCHUCTEPOJ3B’13y10uoro nporeiny [68]. B xopensx
y MDKKIITHHHOMY TpPOCTOpi iAeHTH}iKyBajlach
kucna popma nporeiny PR-5 (PR-protein 5-1 rpynm)
[69]. BusiBiiena kucina ¢hocdarasza 3aiaydaiach y mpo-
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LECH aJlanTallii coi J0 MiABUIIEHUX KOHIIEHTpPAIii
cojiei, OepyuyM yuyacThb B YTBOPEHHI aKTHBHHX
(dhopM KHCHIO a0 3aly4arouuch OO CUTHaJIbHUX
nuisaxis [70]. Hagekcnpecist rerka GMDREB2, cripu-
YUHEHA 3aCOJICHHSM, KOPEJIIoBaia 3 IiABULICHHIM
piBHS BiIbHOTO mpoiiny. Lleil reH Takox € Bakiu-
BUM aKTHBaTOPOM TPAHCKPHUMLIl 1 KOPUCHUM st
T IBUIIEHHS CTIKOCTI POCIIMH JI0 COJIBOBOTO CTpe-
cy [71].

Bo6oBo-pr3obianbamil cMMO0i03 € TOCHTH yT-
JIUBUM JI0 TEMIIEPATyPHHUX CTpeciB. ONTUMaIEHIM
11t hopMyBaHHS Ta €(heKTUBHOTO GYHKITIOHYBAHHS
a30THIKCYIOUNX CTPYKTYP € Miamma3oH TeMIepaTryp
Bix 15 mo 30 °C [72]. [Toka3aHo, 110 B KBacOJi YTBO-
peHHst Oynb00UOK Ta 3B’SI3yBaHHS MOJIEKYJISPHOTO
a30Ty B HUX BiJi0yBaeTbes 1 mpu 32 °C, mpoTe Bke
3a remrnepaTypu 28 °C iIHTEHCHBHICTD IIUX MPOIIECIB
3HayHO 3HMWXKYeThes [73]. Temmepatypa Huxue
10 °C cnpu4nHIOE MOSIBY O3HAK XOJIOIOBOTO CTpe-
cy [74]. Ilpu uboMy TeMnepaTypHUH PEKUM MOXKE
MaTH SIK MPSIMUH BILUIMB HA MPOLECH CUMOIOTHYHOT
azoTgikcanii, mo nonsrae B iHridyBanHi Oysi1b004-
KOYTBOPEHHSI Ta NMPHUCKOPEHHI IX CTapiHHA, Tak i
OIIOCEPEIKOBAHMI: Yepe3 NPUTHIYEHHSI PO3BUTKY
KOPEHEBUX BOJOCKIB, PEAYKII0 HOTYISIIHHUX
CaHTiB, 3MiHY CHPHUIHSATIMBOCTI OaKTepiil 10 Kope-
HEBUX BOJIOCKIB [75]. Y BiamoBinp Ha Jit0 HECTIpU-
ATIUBUX TeMIepaTyp y 0000BUX pOCIHH, pru300iit
Ta yTBOPEHUX MiXXK HUMHU CUMOIOTHYHHUX CTPYKTY-
pax BigOyBaeThCS CHHTE3 CTPECOBHX IMPOTEIHIB,
3HAYHY YaCTKY Cepel SIKUX 3aliMaroTh IPOTEIHU Te-
mmooro moky — [ITHI 90, IITLI 70, manepoHinm,
Huzpkomonekynsipai  IITHI,  y6ixBitun. TITHI
BIJIIrPaloTh BEJIIUKY POJb Y MIATPUMII KIITHHHOTO
roMeOoCTa3y sk 3a ONTUMaJbHUX YMOB, TaK 1 3a Ail
pi3HUX cTpecopHUX pakTopiB. Bonn 3a06e3mneuyoTh
(hoJITUHT, TPaHCIOKAIII, Jerpajallio MpOTEiHiB,
3arobirarTh ix arperaiii [76]. 3a miil HU3BKUX Ta
BUCOKHMX TEMIepaTyp BIJAMIYCHO HaJEKCIPECiio
a00 NpUTHIYEHHSI CUHTE3y AESIKUX MNPOTEIHIB Y
B. japonicum, yactuna 3 sxux Oyna iieHTudiKoBaHa
gk [ITLI. IIi nporeinu Oyso po3aAiieHO HA T'PyIH:
HuzbkoMonekyssipai I TIL, romonoru HU3bKOMOIIE-
kymsipaux [1THI, GroEL/DnaK-nporeinu [77]. Ta-
K03k Oyro BusiBnieHo ripoTeid YufN i3 poqunu ABC-
TPAHCTIOPTEPIB, KU Oepe yJacTh y HAIXOKEHHI
MOYKMBHHUX PEUOBHH Y KIIITHHU MiKpOCUMOi0OHTa 200
eKCITOPTI TOKCHYHHUX MPOMYKTIB KHTTEISIIBHOCTI
[48]. OkpiM 1BOTO BHUSABJICHO HH3KY IPOTEIHIB,
(hyHKIIIT SKUX HE A0 KiHIISI 3pO3yMiJIi.

Swigonska S. 31 criBaBTOpamMu rmoxasasia 3MiHU
CHUHTE3y BENMKOI KIJIBKOCTI TPOTEiHIB KOpPEHIB
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COi 3a JOBrOTPUBAJIOL A1l HA POCIMHU XOJOIOBOTO
cTpecy. BimbIIicTh i3 HUX MOB’13aH1 3 METa00Ji3MOM
aAMIHOKUCIIOT, HYKJICOTH/IiB, CIpKH, a30Ty. Tak, OyJo
MOKa3aHO 301IbIIECHHS PiBHIB METIOHIH-CHHTETAa3H,
ATP-cynbdypunazu, emOpiocnenudiuyHoi ypeasH,
iH. [78].

VY BiANOBiNbp Ha JAiF0 BaXXKWX METaJiB poOC-
JUHU MOXYTh BMHUKATH Pi3HI MEXaHI3MHU 3aXHCTY,
Taki sK iMMOOimi3amisi, BHBEIEHHS, XelIaTyBaH-
HsI, KOMITApTMEHTAII3aIis 10HIB MeTamB [66, 79].
OkpiM 1BOT0, 3aIMyCKAIOTHCS 3arajibHi IMPOIECH
BIATIOBiII Ha THUCK CTPECOPHOTO (pakTopa: CHHTE3
€THJIEHY, CTPECOBUX IPOTETHIB TOLLO.

Cepen  BaXKKMX  METalliB, IO  MAaroTh
HaWOIBITY MIKOOYHNHHY AiI0 Ta BMICT SIKUX Y HaB-
KOJIUIIHBOMY CEPE/IOBHII[I HEYXHIILHO 3pOCTae,
3HAXOAUTRLCA Kanmii. IlokazaHo, 10 HaIUIIOK
[[OrO METaJly B IPYHTI aKTUBY€E CHHTE3 IPOTEIHIB
AHTHOKCHJIAHTHOI BiAmoBiAi B coi [80], mocuiroro-
YU YTBOPEHHS MPOTEiHY, 11eHTH(IKOBAHOTO SIK CY-
nepokcuaaucmyTtasza [Cu-Zn] Ta cemu MpOTEiHIB,
IO BIANOBINAIOTH MIIyTaTioH-S-TpaHcepaszam.
[linBuIIeHHST aKTHBHOCTI CYNEPOKCHAIUCMYTa3H
[Cu-Zn] miaTBEepIIKYE CTUMYIISIIIIO KaIMi€EM HaKO-
MMAYEHHS B KJIITUHAX aKTUBHHUX (hopM KHcHIO. Kpim
LBOTO 17IeHTH(]IKOBAHO MPOTEIHU, IO aCcOI[iHOBaHi
31 NUITXaMu XelaTyBaHHS Kaamito [81], maneponu
ta [ITL [82].

V BIATIOBIAb HAa TOKCUYHUNA BIIJIMB aJIOMIHIIO
Ha 0000BO-pr300iambHU cuM6i03 Zhen Y. 3i
criBaBTOpamMu igeHTudikyBanu Hu3Ky [ITII, sxi
3MIHCHIOIOTE 3aXUCT KJIITHH KOPEHIB IITITXOM pedoJI-
JIUHTY MPOTETHIB, CTPYKTYPY SAKUX OYyJI0 TIOPYIIECHO
4epes Jifo aToMiHiIo, JI0 iX HAaTHBHOI KOH(popMalrii,
MIEPEIKO/KAIOYH Jerpajallii Ta AeHatypariii. Bosu-
HOYac 301IbIIyBaBCS PIBEHb MHMCTEIH-CHHTETA3U
(KJIFOUOBOTO €H3MMY OIOCHHTE3y IUCTEIHY), IO
MiATBEPKYE 11 O3MOocepe/IHI0 YUacTh B ajanTarii
coi 10 cTpecy, CIPUYMHEHOro MM MeTajoM [28].
OKpiM IIbOrO CHHTE3 AESKUX MPOTEIHB, 3a7TyUYeHHX
JI0 TIPOLIECIB 3B’s13y BAHHS MOJICKYJISIPHOTO a30TY, 30-
KpeMa MpoTeiHiB HITPOreHa3Horo komriekcy nifD,
nifK, nifH, perynsaropuux nporeiunis Il (GInB) ta
PITA (PtsN), 3miHIOBaBCS 3a HasiBHOCTI B TPYHTI
HaJUTHIIKOBHX J03 BaXKKUX MeTajiB [48].

TakuM 4nHOM, OyAb-51K1 KOJTUBAaHHS YMOB HaB-
KOJIMLIHBOT'O CEPEIOBUIIA BIUIMBAIOTH HA MPOLECH
(hopmyBaHHS Ta (DYyHKIIIOHYBaHHS CHMOIO3y Mix
0000BUMH pOCTUHAMU Ta PU300isIMH. Y BiJITOBIIb
Ha JIiF0 PI3HOMAaHITHUX CTPECOpPHUX (HaAKTOPIB y
KITHHaX 000X CHUMOIOMapTHEPIB 3aIlyCKAETHCS
Kackaj crenupiyHnX Ta Hecrenu(ivHUX peakiii

32

MPOTEOMY, SIKi, OUCBHIHO, CIIPUSIOTH BiTHOBJICHHIO
HOPMAJIBHOTO XOAy MeTaOOIIIHUX TIPOIECIiB Ta
3a0€3MeTyIOTh PETyISIiI0 B3aEMOMAII POCITHH 13
pU300iIMH 32 CTPECOBUX yMOB. Bemmka KiTBKIiCTh
myOmiKkamiii CBIMUYUTH TIPO aKTHBHE 3aCTOCY-
BaHHS TPOTEOMHUX TEXHOJIOTIH JIJIT BUBYCHHS
peakIiii poclmWH Ha dif0 Pi3HUX CcTpecopiB [83],
a KOMIUICKCHE y3arajdbHeHHs iHdopmarlii mpo
CTPYKTYpHO-(DYHKITIOHATBHI 3MiHH Ha PiBHI T€HO-
MYy, TPAHCKPHUIITOMY, TIPOTEOMY Ta MeTaboIoMYy Jae
3MOTy BH3HadaTH (i3i070r0-0i0XiMiTHI cTparerii
aJlanTamii poCInuH A0 CTpeciB Ta Momu(piKyBaTH X
[84].

IlepcnexkTBU NPOTEOMiKHU
a30TQIKCYIOUUX CUCTEM

cydacHoi  Oiomorii

3pOCTaHHSM  BUKOPHCTaH-
H  pe3yjibraTiB  MPOTEOMHHUX  AOCIiIKEHb
CUMOIOTHYHUX  CHUCTEM,  CHPSMOBAaHUX  Ha
PO3B’SI3aHHSI HOBMX 3aBJaHb, 3YMOBJICHHUX IIPOT-
HO30BaHUM MOTIpPIICHHSM YMOB HaBKOJMIIHBOT'O
CEPElOBHILA, TAKUX SIK 3pOCTaHHS 3a0pyIHEH-
Hs, TJ700ajibHE MOTEIJIiHHS, AMCOAIAaHC TOXKHB-
HUX pedoBHH Towo. [IpoTeoMika mae MOXKIMUBICTH
pO3IIMPIOBATA  3HAHHSA MNP0  «CUMOIOTHYHI»
MpoTeiHM, 3ajly4eHi J0 MeTa0odi3My a3oTy, BYT-
nemto, iHmMuUX nporeciB [46]. OnmepxkaHHS NaHUX
CUKBEHCY IMPOTEIHIB, IO BiIirparOTh KIOYOBY
poNb y peakilii CUMMOIOTUYHUX CHUCTEM Ha Jif0
ablOTUYHUX CTPECOPIB, MOXKE OYTH CIIPSMOBaHE Ha
po3yMiHHS (QYHKIIH i7eHTHU(IKOBAaHUX TPOTEiHIB
abo TeHiB, MO iX KOAYIOTH [85]. 3a momomororo
iIeHTUdIKaLI] HU3KH CHeUpIYHUX OyIBO00UKOBUX
MPOTETHIB MOXHA BUSBIATH (Di310JI0TIUHI MapKepu
TKaHUHOCIeU(iuHOI ekcripecii npoTeiny. Hakoru-
YeHHs 0a3W TKaHWHO-CIEU(IYHUX MPOTETHOBUX
podiIiB, OIepIKAHMUX 32 TOIMTOMOT 010 eJeKTpodope-
3y YU IBOBUMIPHOTO T€JIb-EIEKTPOdOpe3y, 103BOJISIE
CTBOPIOBaTH IPOTEIHOBI KapTH, 3a JOMOMOIOIO
SIKHX MOXKHA MPOBOAUTH MOPIBHSUIBHUK aHai3
0000BO-pH300iaTbHUX CTPYKTYpP, YTBOPEHHX Ha
OCHOBI CUMOIOHTIB IMKOT'O THITY, MyTaHTHUX (OpM,
3a Ail Ha HUX OIOTMYHUX Ta abioOTHYHHX (PaKTOPIB.
Lle, B cBOIO Yepry, 1a€ MOXKJIMBICTD /1i3HABATHUCS K,
Jie, KOIIM 1 Ha SIKOMY PiBHI OyIyTh TPaHCIIOBATUCH
MOJIEKYJIU-MECCHKEPH 1 e OyJie aKkyMyJIOBaTUCD
BIJITOBIAHUI MPOTETH; BUBYATH MOCTTPAHCIALIINHI
MouGikarlii (HampukiIa:, Bipi3aHHsS CUTHAIBHOTO
nentuy, GocopuiayBaHHs, TTiKO3WITIOBAHHS 1 T.1.)
[48]. 3po3ymino, 1m0 OCHOBHA MeTa MPOTESOMHHX

Po3Butok
XapaKTePU3YETHCS

POCIHH
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JOCITII’KeHb TOJISITa€e Y BIAKPUTTI HOBUX MPOTETHIB,
Karajorizanii HEBIJIOMUX paHilie KIITHHHUX 1
CYOKJIITHHHMX TPOTETHOBMX KOMIOHEHTIB [806].
Pa3om i3 TuMm mpoTteomika 3abesrneuye 3B’130K Mik
TPaHCKPUIITOMOM Ta METa0O0JOMOM, pe3yJbTaTH
JOCIIJIKEHHSI IKUX BiJIKPUBAIOTh HaCaMIIEpe]] Iep-
CIEKTHBH IMOKPAUIEHHs SKOCTI Ta KiJIBKOCTI BPO-
KAl y pasi HaleeKTUBHIIIMX TEXHOJIOTIH BEJCH-
HsI CUTBCHKOT'O TOCIIOIapCTRa.

OTKe, BAKIIUBICTD TPOTEOMIKH B JIOCIIIJKEHHI
npoueciB  GopmyBaHHsS Ta  (PyHKI[IOHYBaHHS
0000BO-pH300iaIbHOrO0 CUM0IO3y B IOCTICHOM-
HY epy 3pocTae 3 KOXKHUM JHeM. [IpoTeomika €
MOTYXHUM 1HCTPYMEHTOM, 3a JONOMOTOI0 SIKOTO
3MIMCHIOETBhCS  iJIeHTU(IKaLisA Ta Kiacudikaiis
MPOTEiHIB, 0 CUHTE3YIOTHCS K POCIMHHUMU Ta
MIKpOOHMUMU OpraHi3MamH, Tax i 3a iX CHMOIOTHYHOT
B3a€MO/Iii B ONITUMAIBLHUX YMOBAX HABKOJIHIITHBOTO
Cepe/loBHILA Ta 3a Jii PI3HOMAaHITHUX CTPECOPHHUX
(daktopiB. [loenHaHHS NPOTEOMHHX TEXHOJIOI1H
3 METOJlaMU MOJIEKYJSIpHOI 010JI0Ti], TCHEeTHKH,
(hiziosiorii Ta MaTONOTil POCIWH J03BOJISIE PO3IIU-
pUTH 3HaHHS NPo QYHKIII TpoTeiHiB 0000BUX
KYJBTYp Ta pu300iii. beayMOBHO, pi3HHM HaIpsiMam
MPOTEOMIKH POCIHH, HANpUKiIa] CyOKIITHHHIMH,
(byHKIIOHATBHIA TPOTEOMIll, HaJaeTbes 1 Oyne
HaJaBaTUCh Bce Oinbiie 3HaueHHs. BonmHowac
MOHITOPHHT 3MiH eKcipecii MpoTeiHiB Moxe OyTH
yCKJIAJHEHUH OaraTbMa NTpPaKTHYHUMHU acleKTa-
MH, TIOYMHAIOYM BiJ] BEJIMKUX MaTepiaJibHUX TI0-
Tpe® 1 3aKiHYyIOUYM TEXHIYHHUMH MpoOieMamH,
MOB’I3aHUMH 3 OCOOJMBOCTSMH POCIMHHHUX TKa-
HuH. Pa3zom i3 TUM mpoTeomika BigKpHBae Tie-
peld YYEHHMH BEJIMKI IEepPCHEKTHBH, HiBEIIOIOTH
TPYJHOII, [0 BUHHUKAIOTH IiJl Yac IOCHTIIKEHb.
Pegynpratn  mpOTEOMHHMX ~ JOCHiKEHb  JIO-
3BOJISIIOTH  JICTJIbHINIE 1 TOUONIe 3po3yMiTH
MEXaHI3MH B3aEMOIii MK POCIHHOI-Xa3sIHOM
Ta MIKPOCUMOIOHTOM; JTO3BOJISIIOTH BiJICTEXKYBaTH
JUHAMIYHI 3MiHM T[pPOTETHOBOTO CKJIAAYy TMicIs
NOCTTPAHCIAIIHHUX  Moaudikamii, Qocopuiy-
BaHHS, TJIKO3WIIOBAHHS, CIyXaTh MiAIPYHTIM
IUIS  PO3pOOKM HOBHUX CTpATErid ITiABUINECHHS
CTIHKOCTI pocnuH Ta OakTepid OO0 ablOTHYHHX
CTpECiB, MATOreHIB, XBOPOO; PiI3HOMAaHITHI BUSBIICHI
MapKepHi reHH Ta MPOTETHU MOXKYTh BUKOPHCTOBY-
BaTHCS 32 KOHCTPYIOBaHHS TPAHCTCHHHUX POCIHH Ta
MikpoopraHi3MiB. [neHTndikaris cuMOioCOMHUX
MpOTETHIB Ta T'eHiB, MO X KOJAYITbh, 0E3yMOBHO,
MOYE JIO3BOJIMTHU MPOBEACHHS MAHIMYJSAMIN st
T ABUIIICHHS TOJICPAHTHOCTI CUMOIOTHIHUX CTPYK-

ISSN 2409-4943. Ukr. Biochem. J., 2015, Vol. 87, N 5

TYp 10 HECIPHUATINBUX YHHHUKIB 32 ONTUMAIbHUX
Ta CTPECOBUX YMOB.

IMPOTEOMUMKA BOBOBO-
PU30OBUAJIBHOT'O CUMBHO3A:
JOCTHU/KEHM A N ITEPCIIEKTHUBbBI

10. 1O. Konopamiox, I1. H. Mamenxo,
C. A Koywv

WuctutyT QU3NONOrum pacTeHUH
u renetTukn HAH Ykpaunsi, Kues;
e-mail: kondratyuk yulya@ukr.net

O030p mocBsiieH OOOOILICHUIO PE3YIBTATOB
MIPOTEOMHBIX HCCIIeI0BaHMi 0000BO-prU300HaIbHO-
ro cumounosa. OOCykAal0TCsi TEXHUYECCKHE CIIOXK-
HOCTH, CBSI3aHHBIE C METOJIaMH TIOTYUYCHHSI TPOTEH-
HOBBIX JKCTPAKTOB CHMOHMOTHYECKHX CTPYKTYD,
U IyTH HX npeomoneHus. OCBEIIEHB OCHOBHBIC
HM3MEHEHHUS MPOLECCOB OMOCHHTE3a MPOTEHHA MPH
(dhopmupoBaHUH ¥ GYHKITHOHUPOBAHUHA CUMOHOTH-
yecknx oOpazoBanuii. Ocoboe BHUMaHUE YAEICHO
3HAYCHUIO TIPOTCOMHBIX HCCIICAOBAHI PACTHTEIb-
HO-MHUKPOOHBIX 00pa3oBaHWii B (OpMHUpOBaAHUH
VMU aJalTallMOHHbIX CTPAaTeTHil IpH HeOIaromnpu-
SITHBIX YCJIOBUSIX OKpYy»Katomieil cpensl. [lpencras-
JICHBI TEXHUYECKHE ¥ KOHLIENTYyalbHbIE IEPCIEKTH-
BBI [IPOTEOMHUKH 0000BO-pHU300HaTBLHOTO CHMONO3a.

KnrwoueBbie cioBa: MpOTEOMHUKA, TPO-
TEUHBI, PU300MH, CAMOMOTHYECKAsT a30TPUKCAIUS,
06000BO-pHU300HaTBHBI CHMONO03, METOIBI IKCTPaK-
LUK IPOTEUHOB, CTPECCOPHBIC (haKTOPHI.

LEGUME-RHIZOBIUM SYMBIOSIS
PROTEOMICS: ACHIEVEMENTS AND
PERSPECTIVES

lu. lu. Kondratiuk, P. M. Mamenko,
S. Ya. Kots

Institute of Plant Physiology and Genetics, National
Academy of Sciences of Ukraine, Kyiv;
e-mail: kondratyuk yulya@ukr.net

The present review contains results of proteo-
mic researches of legume-rhizobium symbiosis. The
technical difficulties associated with the methods of
obtaining protein extracts from symbiotic structures
and ways of overcoming them were discussed. The
changes of protein synthesis under formation and
functioning of symbiotic structures were shown.
Special attention has been given to the importance
of proteomic studies of plant-microbe structures in
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the formation of adaptation strategies under adverse
environmental conditions. The technical and con-
ceptual perspectives of legume-rhizobium symbiosis
proteomics were shown.

Key words: proteomics, proteins, rhizobi-

um, symbiotic nitrogen fixation, legume-rhizobium
symbiosis, protein extraction methods, stress factors.
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