
oT3btB
o$uquanuHoro onnoHeHTa

Ha Anccepraqup l-lnnnuoirt lApnaut Cepreeenbr, npe.qcraBfleHHyro Ha cohcKaHreyveHoil creneHu KaHEn,qara 6nonorueecKnx HayK, Ha reMy: <<[4syveune pofl]4nenrurqHblx chrHaroB B l4MMyHHoM orBere pacreHt4fi>>, no cnequarbHocrr4 1.0.3. -
< Monerynf, pHar 6uonorun>>

MexaHhglvlbl KoHTponH xuBbtx opraHil3MoB KaK Afln noAgepxaHilF roMeocra3a B
HopManbHblx ycfloBl4Fx xl43HeAeflTe-nbHocrt4, TaK u npr pehcreuu pa3nuqHbtx
crpeccoBblx $axropoa FBnf,ercfl npeAMeroM r4ccne,qoB aHnA Bo MHorux crpaHax.
l4nrepec K n3ylteHillo MexaHn3MoB crpeccoBoro orBera ocHoBaH Ha ToM, qro raK[e
MexaHil3Mbl BaxHbl Aflq HenoABt4XHblx opraHu3MOB, nocKoJlbKy STOT TUn OpfaHil3MOB
He cnoco6eH Bblxl4Tb, ecflu He ux cnocooHocru cnpaBnrbcg c r43MeHeHhf,Mr4
oxpyxanqefi cpeAbl. coepeueHnure AaHHbre cBnAereflbcrByror o cfloxHoc'4
MexaHh3MoB orBerHblx peaKlll4ft pacreHufi na crpeccoBbre aos4efrcre nn, B ToM r{r4cfle
u npu B3anMoAehcrevu c naroreHHblMt4 n HenaroreHHbrMl4 Mr4KpoopraHu3MaMu.
Eonsr''ofi ycnex B sroft oOnacru nccneAoB anvth AocrnrHyr c rcnonb3oBaHueM
coBoKynHocrl4 KnaccuqecKilx n coBpeMeHHblx MerorqoB MofleKynnpnofr 6uonorutrt,
6noxnt'tnn '4 reHeruKl4, Koropbte no3Bonr nn u+eHTt$rarlrapoaarb r oueHnrb r3MeHeHue
gKcnpeccut4 MHorilx reHoB u ux 6enroeulx npoAytffoB. Tervr He MeHee, rny6oroe
noHnMaHne MofleKynFpHblx MexaHu3MoB 3at4ilTHbrx npoqeccoB rpeoyer norcKa vI
lrcyveHnf, yqacrH14KOB t4MMyHHOTO OTBera, TaKilX KaK OHAOreHHbte nenru,{ul,
Ha3blBaeMute Surolll4ToKilHaMr. Mero4ur noucKa TaKhx coe4uHeHufr ocHoBaHbr Ha
coBoKynHocrl4 MeroAoB nenrnAoM14K1,|, TpaHcKprnroM14Kl4, reHxofi nH)KeHeph]t n
MoneKyntpnofi 6nonornw, a TaKXe MeroAoB in silico aHann3a 6onuuroro nyna
reHoMHbrx, TpaHcKpHnroMHbrx 14 nporeoMHbrx AaHHbrx. cne4yer noAqepKHyrb, qro
oqeHKa KonilqecrBeHHoro u KallecrBeHHoro cocraBa 6ronoru.{ecKh aKTnBHux nenr[AoB
no3BOJlt4T npoFcHl4Tb poflb nenrilAHoro CilrHan[Hfa B npoqeccax $ynrqraoHnpoBaHilfl
nnanayHnofi chcreMbl pacreunft. Tax, u4eHrra$raKaqur HoBbrx cnrHanbHbrx MofleKys 14
chrHaflbHbtx nyrefi crpeccoBblx crllMyfloB, noHrMaHr4e MofleKynfipHbrx ocHoB orr,rx
cnoxHblx MoneKynflpHblx npoUeccoB, ragenrra$raKaqrn KJrroqeBbrx nenrurqoB,
cBf,3yfolJ-|]4x crpeccoautft orBer n npoqeccbr pa3Bnruf,, BbrFBneH[e orBeroB y
opfaHu3MoB npu 4eficrsnu $rronaroreHoB, ocratorcr nepBooqepeAHbrMr4 HayqHHMr4
3a'qaqaMu' Taxue uccreAoBaHAr BaxHbl KaK c QyHgaurenraruxorl roLrKr4 3peHrq, TaK u
c npaKTht{ecxofi' firccepraLluoHHan pa6ora flnnnHofi lApunyt cepreeanbr nocBgu]eHa
noucKy 14 l43yqeHnlo oHAOreHHblx nenrilAoB, yqacrBylor4l4x B perynFquu '|MMyHHOTO
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orBera pacreHl4fi, Ha npuMepe Mo.qenbHoro pacreHilr physcomitrium patens.
[lpuHuuar Bo BHuMaHue BblLreh3noxeHHoe, aKTyanbHocrb erofi pa6org He Bbr3brBaer
coMHeHnt.

,[ncceprallnoHHaf, pa60ra, B LlefloM, HanucaHa no TpaAhqnoHHoMy nflaHy u
cocror4T u3 BBeAeHUF, ObSOpa nltTeparypbr, onncaHnl MarepranoB u MerorqoB
r4ccfleAoBaHvlF, pe3ynbraroB u o6cy4qenur, 3aKntoqeHur, BbrBo.qoB u cnucKa
r.l4Tl4pyeMoil n ureparypbt.

[locne KparKoro BBeAeHnr, B KoropoM onpeAeneHbl qenb n 3aAaqn
nccnelqoBaHl[A, npoBeAeH aHanh3 nureparypHbtx 14crol'tHtlKOB, KOTOpbte rMe|or
HenocpeAcrBeHHOe orHolJleHne r nayvaenaoft npo6nenae. o6sop nnreparypbr
oxBarblBaer lrlupoKnfi rpyr BonpocoB, a uMeHHo npuBo4urcs: (1) xparroe onucaHue
ocHoBHblx KoMnoHeHToB utvtluynHoil cl4creMbl pacreHrafi, BKlro'.{af, ueu6paunue,
ql4Tonna3MaruqecKile n BHyrpl4loeroqHble peqenropbt 14 Ko-peqenropbt, a rapKe rx
'nhtaHAbl, yqacrBypl{ue B uMMyHHoM curHafluHre n cBF3aHHble c nMMyH}treroru; (2)
coBpeMeHHble AaHHute o6 h3BecrHbtx MoAenffx xMMyHnrera pacreH uit u eaonloqhs
14MMyHurera pacrexrfi; (3) AeranbHaF xapaKreprcrilKa 6roarrhsHurx nenrh'oB
pacrenufi; (4) onracaHne ocHoBHbtx reoperilqecKux 14 oKcnepuMeHTanbHbrx noAXoAoB,
Koropble ucnonb3ylorcfl B t4ccJIeAoBaHnf,x 6uonornqecrn aKTLIBHbrx nenru4oB
pacreHufi.

B LlefloM o6sop flureparypbt HanilcaH xopor.ll4M F3brKoM n Kacaercs rex
npo6nena, Koropble nMetor HenocperqcrBeHHoe orHor.leHhe K TeMe Auccepraqnonxoil
pa6orut' Becuua orpafqHo, qro tApnna cepreeeHa npil HanhcaHilu flr4TeparypHofo
o6sopa, ucnoflb3yer He ronbKo HayqHbre pe3ynbrarbr oapyoexnurx Ko.r-rfler, Ho u
xopol'lJo 3Haer n ql4Tl4pyer HayqHble nylnuxatluu poccnficrux uccae.qoBareneil.
cne4yer orMerhrb, t{To Bce nhreparypHbre AaHHbre aHann3upyrorcr cor4cKareneM
raannSuqilpoBaHHo

Tpagur-luoHHo nocne o6sopa flhreparypbr npuBoAr4Tc' onilcaHne MarepilanoB n
MerorqoB hccneAoBaHnn' B grofi rflaBe coucKarefleM u3noxeHbr ocHoBHbre
MeroAl4qecKhe oco6enHocrn v npileMbt pa6orur. lzlcnonusoeaH qenurfr apceHarl
KnaccnqecKux u coBpeMeHHbtx MeroAoB, npuMeHfleMbtx B rurpoeotl npaKTuKe
MoneKyntpHblx l4ccneAoBanwfi, aHanu3a gKcnpeccuu reHoB h nenru4o MvtRtA, a ra,o*e
no.qxoAoB r in silico aHann3y 6onuutux naoopoe 61aonorr.qecrhx reKcroB n
oKcnepuMeHTaflbHbtx AaHHblx. Cnegyer orMerilTb BnonHe yAoBnerBopurenbHylo
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pa3peuapu-lyro cnoco6Hocrb r436paHHbrx AaF pa60Tbr MeroAoB 14 B pFAe cfly,.{aeB hx
ycneuJHylo MoAt4$ilKaqr to c yqeroM cnequQh Kta npoBo4r4 M brx r4ccse.oBaHil ft .

AxanuruqecKoe paccMorpeHre l-naesr "Pesynurarur n o6cp64eHr4e,, no3Bonf,er
3aKnpqhrb cneAyoqee: col4cKarefleM 6una npoBefleHa cephfl TeoperuqecKnx n
SKcnepnMeHTaflbHblx l4ccfleAoBantnit, B LlenoM, cnJraHhpoBaHHbrx Ha xopouJeM
npo$eccraoHaflbHoM ypoBHe, Koropbre no3BoJrr4Jr,r peuhrb nocraBneHHbre B xo.qe
paoorut 3aAaqu' era qacrb Al4ccepraqnoHnofi pa6orur BKnloqaer rpr4 ocHoBHbrx
pa3Aera, KoTopbte npeAcTaBneHbt noApa3AeflaMh.

[lepean qacrb At4ccepraquoHHofi pa6orur cBfi3aHa c ra4enrrasrararlraefi
nenThrqHblx peryntTopoB hMMyHHoro oTBeTa y 6prao$raroa. Coucrarenena
nepBoHallaflbHo npoBe.qeH oraoraH$opMaru.{ecxt4fi noncK reHoB-npeAUJecrBeHHhKoB
KoporKl4x ceKperupyeMblx nenrurqoB (KCn) B reHoMax nrrb BilfloB 6pnoSraroa c
hcnonb3oBaHueM on-line pecypca SPADA (Small Peptide Alignment Discovery
Application)' l-lpeAcraoaHHbte npeKypcopbr Kcn nogeneHbr Ha qerbrpe rpynnbr, Ha
ocHoBaH[Ll 14x crpylffypHbtx oco6enHocteh n creneHn cxo4crBa nocfle4oBarenuHocteri
c u3BecrHblMt4 KoporKl4Ml4 cl4fHarlbHblMl4 nenrilAaMil, c nocne4yroulerl no4po6Hoti
xapaKTepncrnrofi reHoB, Koropble npeAcKa3aHbr KaK "r43BecrHbte KoporKue
ceKperupyeMble nenrh4bt" 14 B HeKOTOpbIX cnyqa'x KaK "BepogrHo l43BeCTHbte KoporKile
ceKpeTnpyeMble nenrrgbl", B KaXqoM BnAe 6prao$raroe. flpoaegeHHbre in siticoaHaflh3
no3Botll4fl lApnne cepreeeHe ciqeflarb 3aKnroqeHre, qro KonnqecrBo npe.qcKa3aHHbrx
reHoB, KoAl4pylol4t4x KoporKile ceKperupyeMbte nenrnAbl, Bbrlue y MXOB, qeM y
AHroqeporoBblx u neqeHoqHuKoB, Ho Bce xe Hilxe, LreM y noKpbrroceMeHHbrx
pacreHril, TaKhx xar Medicago truncatula.

Pesyn urarH Aafl bHefi utero Oraora nQopMarilLrecKoro a Han n3a rpaHcKpu nroMH brx
AaHHblx' nonyqeHHblx nocne 3apaxeHilF MXa P. patens naroreHHbna rpn6ovr Botrytis
cinerea no3Boflunh cot4cKareflo uAeHTrasraqrapoearb HecKoflbKo rpaHcrpunroe, rs Z
ceMeficre "h3BecrHbrx KoporKt4x ceKperhpyeMbtx nenn440B,,, a TapKe 60nee 40
OTKpblTblx paMOK Ctl14TblBaHhg, KO,qhpynqilX nOTeHLlraflbHble KaHArgaTbl HOBbIX
6uonoruqecKu aKThBHbtx nenrnAoB, ypoBeHb rpaHcKphnll.,r4 Koropbrx noBbr'Jaerc, B
oTBeT Ha 3apaxeHne.

Ha ocxoeaHnv roro Qarra, qro noncK B reHoMax, ocHoBaunurfr Ha cxogcrBe
nocneAoBatenunoctefi, He BcerAa n03Bonfler o6Hapyxuearu HoBbre ceMerncrea
6uoarrhaxbtx nenrh4oB, a ypoBeHb

He Bcerfla noBbtuJaeTcg B oTBeT
npoaHanh3ilpoBaH nyn sHAOreHHbtx

TpaHcKprnllilu reHoB l43BeCTHbtx

Ha crpeccoBoe eos4eficrane,
nenrilAoB pacrennfi MeroAoM,

$nroqr,rroKLlHoB

AUCCepTaHTOM

OCHOBAHHOM HA
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Macc-cneKTpoMerpLlLlecKoM aHanr3e. B oroM t4ccfleAoB aHVu ucnoflb3oBaH
6nonorut{ecKur Marepnafl pacreHhil MXa AilKoro Tr4na, a TaKXe MyraHTHbrx no reHy
oAHoro u3 ero peUenTopoB npu ilHrqyKquu cTpeCcoBoro oTBeTa MeTunXacMOHaToM t4
canuqufloBofi Kucflorofi, a TaoKe t43BecrHbrM onilcnropoM, xr4To3aHoM.
cpaaHnrenuHulfi aHann3 orux nenrnAoMoB noKa3an, Lrro cafluqunoBa, Kucrora n
MeruflxacMoHar ilHAyql'lpy0T nporeonug Fle6oflbtut4x 6enros, BKnpqaF r 6enrn c
Heu3BecrHofi $yHrquefi. ulacrb MafleHbKt4x 6enroa-npe4ruecrBeHHnKoB, pacrrenreHile
Koropblx 6ulno hHrqyqupoBaHo caflnlunoaofi rucnotofi n MeruflxacMoHaroM, He ilMeflu
aHHoraquh, a HeKoropble He nMeflh roMofloroB B Apyrilx BilAax pacrenufr, r{To Moxer
yKa3blBarb Ha HoBble cnequ$ravHble ceMeficrea curHanbHbrx nenrn4og, csoilctBeHHbre
TOnbKo Hecocyfl l4cTH blM pacTeH nFM.

flonyveHuute pe3ynbrarbl no3Bonlrnil lApnne cepreeene cAenarb
o6ocxoaaHHoe 3aKflPqeHre, qro crpeccoBbre $arropbr 'rHAyqr4pyror rr.qpoflr43 6enroa,
npnBoAf, K noFBfleHulo B nenruAoMe P. patens 6uonornqecKn aKTLrBHbrx nenru4oB,
BlslloLlat npeKypcopbl HeKoropblx KoporKl4x CeKperupyeMbtx nenruAoB, B TOM qhcne
nerrnAoB RALF.

B LlefloM, npoeegeHnutft 6raoran$opuarnqecrrfi aHaJrLr3 no3Bonnfl BbrFBr4Tb
KaHAnAarbt HoBblx 6hoaxrileHblx nenruAoB 14 B cBfl3r4 c grr4M BnoflHe floruqHHMt4
B[,qf,Tctl 4anunefiulue nccfleAoBanufi l4pranur CepreeeHur no sKcnepuMeHranuxoil
eeprSuraqnn pe3ynbraroB OnoraH$opMarilqecKoro aHanu3a, v1, B ,.racrHocrn, no
oqeHKU onOnoruqecrofi $yn rlil4oHafl bHocrn HeKoropbrx ra Kilx KaHAUAaTOB.

flepesre KaHAil,qarbt - Tp14 reHa npeKypcopoB qucreun-borarbtx nenrnrqoB RALF,
Ane u3yqeHVA ux ponh nenrnAoB RALF B uMMyHHoM orBere MXa co3flaHbr HoKayrHbre
nnHuu no coorBercrByloulhM reHaM npeKypcopoB 3T14X nenruAoB MeroAoM feHoMHOro
peAaKrupoBaHuff. Png nccnegoeannfi ort4x nuHufi nogaonhn ArccepraHry cAeflarb
o6ocHoeaHHoe 3aKnoL{eHile, qTo oAt4H tA3 Hvtx, a uMeHHo, ppMLF3 gefrcranreflbHo
yqacrByer B HeratneHofi perynf,qhr ilMMyHHoro orBera MXa, n npe4nonaraeuufi
MexaHu3M ero AetlcrBut Moxer 6ulru cBtt3aH c orcyrcrBileM n,togra$raraqhu ffieroqnofi
cTeHKU, qTO ycnoxHgeT npoH14KHOBeHre naToreHa.

,flononnurenbHo, BHl4MaHt,te lApnnat CepreeaHu 6urno HanpaBneHo Ha u3yqeHile
6uonoruqecxofi axruBHocrl4 eule AByx nenrnAoB - EAA n lNl, Koropbte 6urnn nonyqeHbl
3a cLler chHTe3a u3 nocfleAoBarenunocrefi. flpoae4eHnan cepilF r4ccne4oB aHvth,
y6e4urenbHo npoAeMoHcrpr,tpoBara, qro nenrrR lNl (INIINAPLQGFKIA), o6na4aer
eutcorofi aHTuMl4KpoOHoi aKrrBHocrbto nporr,rB pflAa 6arreprari, TaKux rax Bacillus
subtilis n Escherichia coti. A o6pa6orKa pacrennft uxa ernM nenrilAoM r43MeHrfla
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ypoBeHb rpaHcKpunqut4 pFAa 3al4tlTHblx reHoB, no3BoJlrf, npeAnoJroxr4Tb yqacrue
nenrn.qa lNl B cnrHafluHre MerrnxacMoHara B ycfloBr4flx crpecca. B orHourenuu
nenrnAa EAA (EAAPAPVAEVEAPKAEE) nonyvenur y6e4rarenbHue no4rBep4AeHnf, ,
vro o6pa6orra uM pacrenufi n,txa cKa3brBaercf, Ha TpaHcKpun qnu TaKux 3arq14THbrx
feHoB $enunnponaHouAHoro nrrn, a canullnnoBas Khcnora r4HAyql4pyer
pacqenneHue ero npeAuJecrBeHHuKa c oOpasoeaHneM HoBbtx nenrhAoB v
yBenuqeHreM Korl4qecrBa yxe Bbtqennstot4t4xcf,. CoeoxynHocrs nonyqeHHbtx
pe3ynbraroB no3Bofll4no At4CCepraHTy BblcKa3arb npeAnonoxeHne o ero poflr4 B
au nnu$uxa1nn u MMyH Horo orBera.

Hecn/|orpn Ha ro, qro ocHoBHar qenb AuccepraqnoHHofi pa6oru - noucK 14
u3yqeHhe oHAOreHHblx nenrnAoB, yqacrBylot4l4x B peryflFll]4]4 I4MMyHHOTO OTBera
pacrenuil - npaKTnqecKu Aocrt4fHyra, col4cKareflb craBhr nepeA co6ofi e14e oAHy
BaxHylo 3aAaLly. ero 3aAaqa ilccaeAoBarb gBoflroqr4oHHylo KoHcepBaruBHocrb
nenruAHoro UMMyHHOTO CnfHanuHra y cocy,qucrblx 14 HecocyAl4crbtx pacreuuit Ha
nprMepe nenrr4a PEP n ero pellenropoB.

' '[ns peueHrfl erofi 3aAaqn Vlpnnoil Cepreeenofi npoBe.qeHa cepuf,
Teoperl4qecK}lx n gKcnepuMeHTarlbHblx pa6or, Koropble B t4Tore no3Boflt4flt4
npoAeMoHcrpHpoBarb yqacrne HaftgeHHblx roMofloroB peqenropa PEPR B perynrqnh
TaKux l4MMyHHblx peaxqnfi uxa P. patens. ern pesynbrarbr no3Bofltanil cor4cKaren]o
BHCKa3arb BnonHe florhLlHoe npeAnonoxeHne, qro peqenropbt pEpR cBf,3aHbt c
pacno3HaBaHueM $nroqrarorcaHa pEp.

ConcxarefleM ncnoflb3oBaHa cxeMa noilcKa He rAeHTra$raqrapoaaHHbrx paHee
ceMeficre 6uoarrneHblx nenrt4Aoe, o6ue4uHnroqaf, HecKonbKo r43BecrHbrx no4xbgoe:
reHonaxufi, TpaHcrpnnrounutfi n nenrngonaxurfi aHanngbr. l-lpose4enxure
TeopernqecKue u oKcnepuMeHTanbHble uccfle.qoBaHuA BnepBbte npoBenu
$yxrqraoHanuxutfi aHafln3 o4Horo u3 npeAcraBurenefi u3BecrHoro ceMeilcrea
KoporKl4x ceKperupyeMblx nenr|,|floB, RALF, aHHort4poBaHHoro B reHoMe MoAeflbHoro
pacreHhfl P. patens u noKa3aHa ponb npeAcraBilrenefi AaHHoro ceMefrcrea B orBere
Ha 6noruvecrufi crpecc y Hecocy4t4crblx pacrenufi.

flpnopr'rrerHblMl4 MoxHo Ha3Barb u pe3ynbrarbr no o6HapyxeHnp roMoloroB
peqenropoB l43BecrHoro nenrra.qa PEP - PEPR, B reHoMe uxa P. patens u oqeHKu ero
$yHrqraoHanuHoft ponr4 B perynsq vu raKuxr4MMyHHbrx pearqnfr naxa.



,fluccepraqhoHHatl pa6ora lApunat CepreeeHu t Ilnnunoh coBMeqaer e ce6e h
$yxganaenranbHocrb, t4 npaKrtaLtecKyto 3HaL{uMocrb. nonyvenuure cohcKarereM
pe3ynbrarbl BaxHbl Anfl pasBurvn Qyn4arvreHTafibHbrx npeAcraB nenuh o
MoneKynFpHbrx MexaHn3MaX peryflflqr4r4 oTBera pacreHnfi Ha ge,,rcrewn
$uronaroreHoB' c nparrnvecrofi ToqKh AaHHar paoora uHTepecHa reM, r{To
nonyqeHHble AaHHHe Moryr 6ulru eocrpe6oBaHbr npI pelueHHu BonpocoB
noBHUeHUn ycrofivilBocrr4 pacrexnft r 6uornqecKuM $arroparr,l cpe.qbr.

B

ANA nccflegoBanuit Kflaccu'.{ecKux coBpeMeHHbtx
6uor'rH$opMarnqecKilx, MoneKynf,pHo-6raonorilqecKnx u reHeruqecKhx MeroAoB, a
TaoKe MeroAoB aHanil3a sKcnephMeHTaflbHoro Marepilana noATBepx(Aapr
ooocHoeaHHocrb vt .qocroBepHocrb eKcnepr4MeHTanbHbrx pe3yflbraroB,
npeAcraBneHHbrx B Al4.CepraqnoHnofi pa60re lApnnat cepreeanu, a rapKe
BblHoct4Mbtx Ha 3aulltry nofloxeuuh u BblBo.qoB.

OcxoeHute nonoxeHue n pe3yabrarbt t4ccfleAoB annh no Aucce praquu lApnnut
cepreeaHul flnnunori ony6nuroBaHbr B 6 crarbnx B sapy6exxurx u3AaHnAx,
peKoMeHAoBaHHblx BAK. Pyronucu aarope$epara coorBercrByer coAepxaHh13
paccMarpileaeMofr Auccepraqnh, pe3yflbraraM u nonoxeHilf,M, BbrHocr4MbrM Ha
3aulnry.

flpu aHanurnqecKoM paccMorpeHnn npe,qcraBneHHbrx B .qnccepraqroxHori
pa6ore MarepuanoB Bo3HuKno pf,A BonpocoB:

1. Her 4axHsrx, noATBepxAapr4r4x, qro noayqeHbr HoKarrHbr e nuHut , Aaxe
ccblnKa He npuBeAeHa, xorf, B pa3Aene <Marepuaflbt t4 Mero4ul> onncaHo
nonyqeHhe raKrx HoKayrHblx nnnuh. Kar 6utno AoKa3aHo, r{To HoKayrHbre
nnHuu MXa no coorBercrByror{]4M reHaM npeKypcopoB nenrhAoB,
nonyqeHHble MeroAoM reHoMHoro peAaKTnpoBaHrF, ilMetor HoKayrbt ilMeHHO
B qeneBblx reHax? Karue HoKarrbt (rax noxanrasaqran) 6urnu qAeflaHbr B
qefleBblx reHax? u FBnstorcf, nu oHt4 roMo3urorHbrMr,l HoKayrHbrM14
nwnunttn?

14cnonssoBaHre
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2' Ha ocHoeaHuu KaKilx coo6paxeuufi unu AaHHbrx eur6pauu: caMu naroreHH Ll
l4x KoHLleHTpaLlLll4 Anf, 3apaxeHue pacreunh uxa? Kar npoeo Annn o6pa6orry
pacrexufi MXa narore navru?

3' Kar paccvl4TblBanu orHocnrerbHoe Konr4qecrBo vrpHK qefleBbtx reHoB, no
Merolqy aact (a pae4ene Marepuanbr |,r Mero4ur He yxaeaHo)?

4' Baxnute ,qaHHble nonyqeHbt cot4cKarefleM Ha ocHoBe nonyqeHu A u aHanu3a
TpaHcKpnnroMHblx u nenruAoMHblx l4ccflelqoBannh, TeM He MeHee, B
Auccepraqilh He npeAcraBneHbt cBeiqeHuF o pa3MelqeHhh nepBuqHbrx
TpaHcKpnnroMHblx n nenrr.qoMHblx AaHHbtx B orKpblrulx 6asax AaHHbtx, c
yKa3aHUeM lD, nnu cBorqHbrx raonuqax, HanpilMep B flpnnoxennu K
Ailccepraquu. ulro 6utno 6ut yruecrHbtM AflF Toro, .{ro6ur oqeHurb KaqecrBo t4
KOfll4qecrBo noflyqeHHbrx AaHHbrx, n KaK CneAcrBr4e, o60cHoeaHHocrb
c.qenaH H btx 3aKfl loq enuil.

5. corcrarenu B pa6ore orMeqaer (Mbr oro6pann pFA HoBbrx
naHoroooeqa0ull4x KaHAnAaroB curHanbHbrx nenrurqoB AnF .qanbnefiurero
cuHTe3a v $yHxqraoHanbHoro aHanu3a. cpe4ra Hhx 6srnu nenruAbr, or
6enroa-npeKypcopoB pp3c14 22970v3.1.p, pp3c21 4350V3.1.p, a rapKe u3
Pp3c13-3880V3.1.p u Pp3c17-15750v3.1.pu. Teu ue MeHee, He Bce oHu
6utnu rccneAoBaHbt cot4cKarefleM, n Bo3HnKaer Bonpoc, Ha qeM ocHoBaH
eul6op KaHAl4AarHblx cnrHanbHbtx nenrhAoB, Koropbte 6urnr BKfltoqeHbt B
4anuHeilu.rnh aaanus?

ero ocranocb B pa6ore 6es noscHeHr' ranu o6cp64 eHnA.
l-lo pasgenaM AnccepraqnoHHoil pa6ore l4pnHur Cepreeenu flRnnHofi nnaeercs

pFA 3aMe\auwil il noxeflaHui, r<oropbte Moryr 6ulru yltreHbt B AaflbHeitwux pa6orax
concKaTefiF.

Ko eceM pa3AenaM AilccepraqronHofi pa6orur:
- B TeKCTe UMelorcfl HeKOTOpble crilIl4cThqecKne norpeuHocru HeroqHocrl4 14

HeyAaqHble BblpaxeHnF, n He npoQeccraoHa.nbHoe ncnoflb3oBaHne HeKoropbtx
TepMrHoB u o6ogHa'{eHnft. Hanprarvrep, 6onee npo$eccuoHaflbHo 6urno 6st
ucnoflb3oBarb o6ogHaqeHuR: (npoqreHun> BMecro (pr4gbrD; <pesyxoeugra Tans>
BMecro <<Apa6ra4oncuc), u r.A.

- Pasgen o6oop nnreparypbr - B HeKoropbrx cnyqaflx - KanbKa
crareil sapy6exHurx aBTopoB, r.rro npuBoAr4T K 3arpyflHeHnp
npeAcTaBneHHbtx n uTepaTypHblx AaH H btx.

nepeBoAa u3

BOCnphfiTl4s
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- B pa3Aene (o63op rlrreparypbr)), 6urno 6ur yMecrHbrM cyMMr4poBarb B

ra6nnqe gKcnepnMeHTaflbHbte Mero,qbr u noAXoAbr, Koropbre paccMarprBaer
coucKareflb, c yKa3aHneM nx nperMyqecrB U Orpanuveunfi, a TapKe o6qee
3aKnpqeHhfl no coBpeMeHHoMy cocrogHilto npobnenaul, c yKa3aHileM Tex nyHKToB,
KOTOpble npeAcraBflFrcT hHTepec AflF Co]4cKareflfl, 14 onpeAeflhrb ocHOBHble nwu Anf,
pelleHhr nocraBfleHHbrx HayqHbrx 3aAaq a groft o6nacrr uccfleAoB a,nit.

- xenarerbHo 6ulno 6ut 4onon Hnrb Auccepraqulo cnilcKoM ucnoflb3yeMbrx
corpauleunil.

- fiuccepraHT Lll4Tt4pyer HayLlnure ny6nnKaLIun poccuficrux uccneAoaarenefr, u
6utno 6u paeynaHblM B cnucKe a[Teparypbr nperqcraBflf,Tb ccbrnKu Ha F3brKe opuruHana
- 0ro ccbrnKu 117 (ovchinnikov, 1.A., Kiriushkin, A.A., Vinogradova, E.1., Rozynov, 8.V.,
shemiakin, M'M., [Mass spectrometric determination of the amino acid sequence in
peptides and proteinsl. Biokhimiia 1967, g2, 42743g), 1s5 (smirnova, A.v.,
Matveyeva, N'P', Polesskaya, o.G., Yermakov, 1.P., Generation of reactive oxygen
species during pollen grain germination. Russ J Dev Biol 200g , 40, 345) u 1g4
(slavokhotova, A.A., sherenkov, A.A., Andreev, ya.A., odintsova, T.1., Hevein-l ike
antimicrobial peptides of plants. Biochemistry Moscow 201 7, g2,1659-1 674),

- xenareflbHo 6ulno yKa3arb lD reHouroB ncnorb3yeMbrx opraHu3MoB, a raoKe
rpaHcKpunroMoB u nenrnAoMoB, noflyqeHHbtx e pa6ore. Ilyuue npuBogt4Tu lD e SRA
TpaHcpilnroMa, Koroputfi ucnoflb3oBaH B aHanr3e, a He rolrbKo ccbrnKy Ha HayqHyo
ny6nnraqun.

- He4ocraroqHo qerKile

.nyque AaTb ux He B qeTHpex

HanpnMep, puc. 5.

pl4cyHKl4, KOTOpbre 3arpyAHfiroT UX aHanug, 6urno 6ur
qacTFX KaK O,quH pl4cyHoK, a pa3HbtMt4 pr4cyHKa Mn. _

Bce eaMeq aHnn x pa6ore ncqepnbtBarcTcff Bbrlue Ha3BaHHbrwrtr, 6onsu.l4HcrBo r43
Koropblx' Bufl]4Mo, cneAyer orHecrn K pa3pflAy AocaAHbrx HeroqHocreri e oSopnanenrra
pa6orul' BulcragaHHute 3aMe..taHu,F He Hoctr npilHqhnuanbHoro xapaKTepa, He
3arparnBapT cyrl4 HayqHblx BbrBoiqoB, cAenaHHbrx Ar4ccepraHToM, n He yMaflff;gr
3HaqeHuf, npe,qcraBneuHofi pa6olul, BbtnofiHeHHofi, a L{enoM, Ha BbrcoKoM HayqHoM t4
MeroAl4qecKoM ypoBHe, il ocraBflsloqefi, e qenoM, xopor.lee BneqarneHne. Cne4yer
eqe pa3 orMerilTb npaBhnbHocrs eH6panHoft crparernlt uccneAoB aHnn h BbrcoKyro
raanuQnrallnp ilcnoflHeHuff, r{To noroxureflbHo .xapaKrepn3yer caMoro
ilccfle.qoBaTeJlF.
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3AKNK)L{EH14E

,{ncceprarlnn Ha reMy <l4syvenue porr4 nenru4Hbrx cr4rHanoB B r4MMyHHoM
orBere pacreHufi> no aKTyaflbHocrt4, HoBt43He, reoperuvecroft u npamuvecroil
3HaqnMocrl4 coorBercrByer KphrepnFM nn. 9-14 <flonoxeHuc o nopFAKe npucla(qeHuf,
yLleHblx cteneHefi>>, frBepxqeHHoro nocraHoBneHueM llpaeurenbcrBa po or 24
ceurn6pn 2013 r. Ns 842, c u3MeHeHuAMn B flocraHoe nenuil flpaenrenbcrBa or
21.04.2016 r., Ns335; or 02.08.2016 r., Ne74g; or29.05.2017 r.,650; or 20.03.2021 r.,
Ns426; or 11'09.2021 r., Ns1539; or 26.09.2022 r., Ne1690 h npeAcraBnser co6ofi
3aBep[rjeHHyro HayqHo-KBanraQraraquoHHyro pa60ry, a ee aBTOp, flsnnna lApuaa
cepreeana 3acflyxuBaer npucyx(qeHuf, yqeHofi creneHn KaHlquAara 6nonornqecK[x
HayK no cneqilaflbHocrr4 1.5.3 - <Moneryn'pHafi ouonorns>>.

OSuqr,ranuHurfi onnoHeHT:
flomop 6uonoruqecKilx HayK,
Pyro eo4raren u na6oparopu 14 eyH rqrao n an u Ho fi reH o M 14 Kr4
<De4epan uH oro rocyAa pcrBeH H o ro 6ngxerH oro yq pe,,(qe H uA Hay Rn

. lA,cturyr sraaraonoruu pacrenrfi rarvr K.A. Tnuupnaeaa
Poccnficrofi ara4ena nn HavR,

fu Fon4eHroaa-naBfloBa rApunaBacnnueeHa

<29> uas 2023 roga

KoxrartHsre .qaHnule:
Ten.+7(499)678-53-56;E-mai | : i r@;Cner1uanbHocTb,nororopoi l
o$nrlraan uHbr M on noHeHroM sa,rlr,rlexa .quccepr auuf,: 03. o 1 .or - reHerhKa

Anpec uecra pa6orul;
127276 Poccuficrar oe4epaqtA+, r. Mocxea, yn. EoraHilqecKafl, gorrrr 3s, <De4epanunoerocyflapcrBeHHoe6rc4xerHoe yqpexqeHne HayKh Vlucl:uryt $nsraonornr4 pacreH uh uu.K'A' Trarr,|rapF3eBa Poccnficxofi ara,qeu w HayR, rpynna $yHxqraoHanuHoft reHoMr,rKr4

l-lo4nucr corpyAHilKa oegepanuHoro rocyAapcrBeHHoro OrogxerHoro yt{pe,,(qeHn,HayK[ -]Aaxuryta Srasraonorilil pacreuuit rau. f.n. Tnnanpnseaa poccuficrofr arag e'nnnayx h pu H ur Bacrn ueBH br l-ongeu roeofi -naenoeofi yAocroBepf, to :

V.teHHfi ceKperapb
oegepan u Ho ro rocyAapcrBe H Ho ro 6 roAxerH o ro yq pex4eH uf, Hay KuJ4Hcrraryra eusuonoruil pacreHrafi r,rru K.A. Tnuurprseea
Poccrficroft ara.qeu un HayR,

W
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