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I. OIINCAHI,IE TIPOTPAMMbI
Hacroatqax [porpaMMa rlpeAHa3HaqeHa Anfl ocyurecrBJreHrl-f, rrpr4eMa Ha

o6yrenze no o6pa:oBareJlbHblM rlporpaMMaM Bbrcruero o6pa:onanvrfl - rrporpaMMaM
noAfoToBKI{ HaTIHbIX 14 HayrlHo-neAafofurrecKrrx KaApoB B acrrr4paHrype
BcryuureJrbHoro gK3aMeHa B acnzpaHrypy no uayvuofr cleru4ulnbHocrr4 1 .1 . 10
FnouexanLrKa u 6noznxenepufl. H coAep)KI4T ocHoBnbre reMbr H Bonpocbr K 3K3aMeHy,
crllcoK ocnonnofr u AorIoJIHHreDHofi nl4Teparypbr Lr Kpr{TepHr4 oIIeHr4BaHr.rr.

II. OCHOBHbIE PA3AEJIbI I{ BOfIpOCbI K SK3AMEHy
fenHas r4mKeHepr4q

1. KnonupoBaHl4e B 6arcrepuarbHbrx KJrerKax. ZcnomsyeMhre Sepvrenrsr
(pecrpnrra":rr, T4 [HK-uonvMepa3a, Spanrreur Kreuona, ronlrHyKneorr4AKr4Ha3a,
HyKJIea3a S1, SocQara:a, flHK-nurasa). llnasuu4rr. Opra4Nranu perrJrrrKarluv.
Cos\,IecruMocrb rIna3MHA. Cererrznnue MapKepbr. llolznuHKep. Feno-rony6ax
ceneKrlrlr. Cay:epu, Ho3epH r{ BecrepH 6lorur. fu6pugwaurd.{ rolouufi.
2. |trtr. KoncrpyzpoBaHlre upafivrepon. (Depvreuru (Taq-nonuMepa3a, Pfu-
rIoJIIlMepa3a, Pfu-Turbo, o6parHaf, TpaHcKpI4rITa3a). Ycnou{fl AeHaryp arJr4r4, or}Kr,rra 14

gnoHraIII4 u. C ttyuafi uufi u c airc -naflp aBneHHufi vryrare H e: (rou euuufi , Aen equoH ustit,
I4Hcepqvonnufi). Arr,rulnSuKar\krfl f{acrKa AHK, oKpyxarolr{ero r{3BecrHbrfi reH. RT-
PCR. Real-time PCR. LlunyHo-ru_p,
3.Eu6tuoreKl4 reHoB. Pa:uep 6u6tuorertn. PacqerrJreHae feHoMoB ua SparnaeHTbr AJr.{
KoHcrpyl4poBaHllr 5vr1trnorerc. Berroprr (ua ocHoBe Sara txv6g4 KocMkrAbr, YAC'z,
BAC'u) ux eMKocrb, oco6eHHocrl,I pa6ornt c Hr4Mrr. @ptsr4qecKa"f, Kapra reHoMa
qeJroBeKa. STS. llporylrca ro xpoMocoMe.
4. Eu6luorerra rcAFIK (r<oncrpyl{poBaHl{e, HopMaJru3arJzrfl, pa:uep). Mero4rr
cKpI4HI4Hra 6u6nprorex. lrn$SepeuquamHufi cKpr4HHHr, BbrrrlrrareJrbHa.rr
rra6pu4us a\Lrfl . AuunzSuKauuf, 6u6nuorex.
5. Srcnpeccnfl reHoB B KJIerKax Apolxlxefi. Bz.qu ,{poxxeBbrx BeKropon. OpraAmr,rHbr
pernuKallun. Cenerrzeulre MapKepbl. {poxxeBbre rrpoMoropbr. I4uAyUuleJrbHbre
cl4creMbl. ,{poNNenar 4nyrra6pu4Hafl. cl4creMa. O4uorz6pu4na4 rpuru6pu1Hafl,
o6p arHax gny rulpu4nafl crrcreMa. Heo 6xoAr4Mbre KoHrpoirr{.
6. llonyreHLle per<ovr6raHanrHbrx 6emon n 6arreprrurJrbHbrx KnerKax. Llcnom:yeMbre
npoMoropu (lac, tae, trc, T5, T7). llpenpaqeHrle KoHcrr4ryrr4BHbrx rrpoMoropoB B

uuAyqIa6eJlbHble. Oco6euuocrl4 cl4creMbr c T7 npoMoropoM. Cnoco6rr 6opr6u c
no,qreKaHLIeM rlpoMoropa. OnruMusarlufl, 3Kcnpeccr4n. Terz (6xHis, GST, ZZ).
BugeleHue vr otrvrarKa peKoM6unanrHux 6erxoe. Temqa BKnrorreHr{r.
7. Eenxonufi curaficuur (uexaHu:na, I4crronb3oBaHr4e rnfl nonyqeHr4rr
perovr6nnaHrubrx 6 enr<o n). Tp ancayqupyrc que n errrkr Abr.
8. CerneHr{poBaHue HK. llpunqraubr ceKBeHrrpoBaHlrr. MeroA Maxcaua-fzn6epra
MeroA CsHrepa. Cnoco6nr pa3AeneHvrfl H ilereKrluu Sparuenron ,{HK.
9. Gateway KnoHIlpoBaHLre. llpnuqranrr noAXoAa. Att-yuacrxz u y3Haroqne prx

Qepuenru. OcHosHbIe craALrr4 KJroHHpoBaHr{r. Berroprr: Entry, Destination, Donor.

Suuronu. Mero4rt AereKI{I,Iu oKcnpeccnr4 reHoB, Onpe4ereHr4e eQserrunHocrr{

Cuoco6u ceJreKqr4r4. 3xcnpeecr4fl,
Jrvrukrur. Merogrr BBeAeHr4r AHK.

reHoB B KJIerKax MJIeKoTII{TarorrIHX. Krero.{urte
Tpausraruar sKcnpeccur. PenoprepHue reHbr.

rpanc$enryvru. LIcc.rIeAoBaHIre BHyrpl4KreroqHofi roraln3arlur4 6elr<on. Celexrnnntre



MapKepbr. flponaoro pl';^. klugyqu6 elrurr e clrcreMbr.
11. llorv.{eHr,re craoranrnrrx KJrerorrHbrx r/.ttuuit, gKcrlpeccr4pyroqux rpaHcreH.

BeKTOpbr (noncrpyupoBaHlTe, noryqeHrre BLrpycHbrx qacrr4rl,PerponupycHbre
un$erqNx). PacruupeHl4e Kpyra xo3teB. Crpareruu sKcrrpeacvu4Byx reHoB c oAHoro
BeKropa. llpeunayrqecrBa neHTl4BlrpycHbrx BeKTopoB. CanaozHaKrlrBr4pyroqr4ect
perpoBr.rpycHbre BeKTopbr. 3uucovalbHbre BeKTopbr.
12. Cucreivmr BBeAeHkIt rpaucfeHoB B KJrerKIl MJreKonl4Taroulr4x, oaHoBaHHbIe Ha
roMoJrorl4'{Hoft perovr6uHar\krw. Herarnsua.s H rlo3trrLrBHaf, ceneKqrzr.
HorcayrupoBaHkle reHoB. llory.reuue rpaHcreHHhrx )Kr4Borubrx. Cre-lox H flp-f.t
per<ou6un aryrfl. Vclonnrrfi uoxayr.
13. (Daxropbl, BJIHtrouIue Ha aS$errunHocrb rpaHcnrqvrLr B KJrerKax rrpoKaplror r4

syKaprlor. Mero4 6IaqzcrponHblx xoucrpyxqnfi nnfl H4enru$raKartutr IRES-
sJleMeHroe. I4cro.{HI4KI{ apre$axron. llonyveHue IaPHK in vitro. MeroA Toe-print.
14. SELEX. CosAaHze paHAoMrr3rlpoBaHHux 6ra6nuoreK. llonyreHue PFIK ra lffK
a[TaMepon. Mero4bl ceneKl{rrkr, KarrtrqecrBo qrrKJroB, TecrnpoBalkre) rrpuMeHeHrre.
15. ZnrepQepeuqzx PHK. Mexanu:rra. llpenuyulecrBa r4 HeAocrarKr reHerr4rrecKoro
HoKAayHa rlo cpaBHeHI4Io c HoKayrou. Oco6eHHocrr4 rrpr{MeHeHr4r MeroAa B KnerKax
MneKorrr.rTaroulr4x. cnoco6n ronyqeHr4q siRNA. Kpzrepnu nsr6opa
uocneAoBareJIbHocrLI-MI4IrIeHr,r. llporraoropnr Anfl 3Kcrrpeccuz shRNA. Mero,qu
TecrLIpoBaHUfl crerleHlz noAaBneHrr{ 3Kcnpeccr4r4 teHa-MkrrxeHl4. I4cro'ilruxu
apreQar<ros. HeoSxoAr4 Mbre KoHrponr4.
16. MurpouurloBble rexHoJIofI4I4. MeroArr r43roroBJreHufl Mr{Kpor{uroB (axruovax
coYerarll4e cryleHqaroro onnroHyKneornAHoro cr4HTe3a H QoronurorpaSuv).
Oupe4eleuue upoQunefi oKcnpeccr{z reHoB (rff{I{ rrr4rrbr pr qr4rrbr Affimetrix).
fenorznupoBaHlle. {ererqux alannzsr,rKarluu reHoB u Aeneqrafi Sparuenron
xpoMocoM. BuAu kr cnoco6u [oryrreHuf, 6erKosHx MrlKpoqlrnoB. lloncr Afil{-
cBr3brBarorqzx 6elron. Meroarr ChIP-
on-chip, AFil(- rporpaMMupyevrtrfi 6em<onrlfi .run.
17. feHnas LlHxeHepufl, paareHrafi. Cuoco6rr ne.qeHr4r rry)KepoAHbrx reHoB B pacreHnr.
Arpo6arrepuanbHoe 3apa)Ke :rrtre kr rpalrc@op vrarpr4fl pacreHzfi . Ti-una:MuAa. T-AFIK :

tlro KoAllpyer 14 KaK o6pa:yercx? Eelrn BI4pyneHrHocrrr. Euuapuue BeKropbr.
CenerrnnHble MapKepbr. flonyveuue 14 aHaJrHs rpaHcreHHbrx pacrorluir. Brapycuue
BeKrophr. Cafilescusr. CnoficrBa rpaHcreHHbrx pacreuufi .

E E JII( OB Afl , I,nflKE FIEPI4jI

1. Passnrlae [peAcrannesufi o MexaHu3Max cBopaqr,rB auprfl u p€r3BopaqkrBaHtfl,6eff<on s
KJIerKe KaK cocraBlJ.afl qacrb paspa6orxu QyH4aMeHT€urbHofi upo6neMbr cBop a.rtr4Bankrfl.
6erxoe. O6qne rpIzHIII4IIrr SoputrpoBa:nns. narznuofi npocrpaHcrnesnofi crpyKrypbr
6elra. O6ocnoealr4e KoHTIerrL\z4w,

locneAoBareJrbHocrb rroJrrlneuraAHofi
corJracHo roropoft aMnHoKucirorHa.f,

qenn coAepxaT rau$oplaaqnro He roJrbKo o

@ol4ourt. loueurr KaK caMocroflTenbHbre eAr4urrqbr
cBoparrnB aHzrfl-pa3BopaqkrBanLrfl npr4 Qynrqzo HkrpoBaHvrr4

xapaKrepe ee npocrpaHcrnenHofi crpyKrypbl, Ho u o rryrr4 SopnaupoBauufl. srofi
crpyKrypbr.
2. Msoroo6pa:IEe MexaHLI3MoB cBopaquBaHns.6erKoe. llousrze o6 raepapxr4qecKoM
rryTz cBopaqr,rBa}lLrfl.,

cBopaq[BaHr4fl.. Poln



HarlrBHbrx 6enrcon B KJrerKe.

3. "EctecrseHHo-pa3BepHyrbre 6elru" Brtcoras rrJracrl4rrHocrb raKl4x 6elron.
orlpeAeJltroqat unoroo6pasue npI{HI{MaeMbIX vrl.r'lz ron$opnaaryuit, 14 r4x ponb B

lpoqeccax BHyrp[Knero.{Hofi cI4fHaJIH3arJHvr. MHoNecrBeHHbre rILrKJrbr JroKirrrbHoro
cBopaquBaHvrs. - pa3BoparruBaHLrfl KaK Ba)KHas oco6euHocrb $ynrqrzoHrapoBaHr4.rr raKrrx
6emos B KJrerKe.

4. Y'ncrue MexAoMeHHbrx B3ar4Mo,qeficrskrir B cBopaqr4BaHuu 6emon. MexAoueHHbre
B3al4Mo.qeficrnut rtpvt cBopaqLrBankrvr MoHoMepa n ux SynxqzoHturbHoe 3HaqeHlre.
Boupoc o B3allMo4eitcrsuu coceAHLIX AoMeHoB Mynbrr.rAoMeHHoro 6elxa B rrpoqecce
cBopaqI4BaHus.. MeN4oueHHbIe B3al4MoAeitcrsus rtpu cBopar{r4BaHkrkr onr4roMepa.
llpocrpancrseHurIfi o6ueH AoMeHaMu, o6ecuetrprBaroulr4fi recHoe corrpf,xeHr4e MexAy
np oqe c c aMr{ o Jr r4 ro M epvrca\uu r4 c B op aq krB aHufl , 6 e rt ra.
5. CrpyrrypHble upeAIrocbIJIKrI, olpe.qenflIolr{I4e cnoco6nocrb rroJrr4rrenruAHofi qeuz r
cBopaqnBaHLIro qepe3 craAuro o6naeHa AoMeHaMn. Mexaszgna [pocrpaHcrBeHHoro
o6naena AoMeHaMI4; npl{Mepbl. @yuxquoHuulbHble lperrMytrlecrBa oJrrrroMepoB,
o6pa:oeaHHblx nyreM [plocrpaHcrBeHHoro o6ueua AoMeHavrz. llpocrpaHcrBeHnufi
o6*reu AoMeHaMI{ KaK MexaHH3M o6pa:onaHr45 lrvHefiurrx nonuMepoB 14 aMruror{AHbrx
crpyKryp.
6. Oco6eusocra cBopaql4Balaufl 6erxon Bo BHyrpr4KneroqHoM oKpyxeHr4rl.
Maxponaoneryn.apnufi KpoyAr{Hr. Mexasr,r3Mbr, o6ecuequBaroulue e$serrunnoe
cBopaquBankre 6erKos in vivo. Korpaucnf,Ill4oHHoe cBopaqr4Banvre Mynbrr,rAoMeHHbrx
6eil<oe u ero npel{MylrlecrBa. llporereuux KorpaHan{rlr4oHHoro cBopaqr4BaHkrs. B

KnerKax IlpoKaprlor rr gyKapnor. Tpurrep Qarcrop; ero crpyKrypa 14 poJrb Ha paHHkrx

cral;uflx cBopatILI B anprs, 6enrcon, BbrxoA{rr{vx Lr3 KaH€Lna '[poKapur oruqecrofi pu6ocouu.
7. CzrHan-y3ualoqa{ qacrl4lla. Ee crpyKrypa u MexaHrr3M Aefi,crsufl, B xoAe
KorpaHcJIf,III4oHHHoro cBoparruBaHkrfl.. KorpaHcnrquoHHoe cBopaqr,rBalne 6erKoe
gHAonna3Marl4qecKoro perr,rKyJryMa. Mexann:vmr, o6ecnequBarouue KoHTponb
KaqecrBa cBoparIHBaHars. Ll[auepourr rexrunosofr npr4poAbr K€urbHeKcr4H vr

K€lJIbperI4KynIdH. MexauusMbr perynflrJarvr cKopocrr.r u s$Qer<u{BHocrr4 cBopatrlrBanr4fl
6elron B rlpocBere DH.qorrra3MarurrecKoro perl4KynyMa, npr,rBoA"rrtrlr4e K pa3BrlTrrro
orBera KJIeTKLI Ha HaKolJreHr4e pa3BepHyrrrx 6erxon. KorpaHcr-qquoHHoe BKrroqeHr4e
6efitos n vreu6pauy a HAorrn a3Marr{r{ e cKo ro p err4 KynyM a.

8. [na rtrraMoneKyJl.fipHbrx MexaHr43MoB ycKopeur4rr cBopa-ttrBaHkrfl 6emon B KJrerKe.
A) MexauI43MbI, HanpaBJIeHHbIe Ha ycKopeHrle Me.{JreHHbrx cr:aguit, cBopaqr4Banufl,
6enroa, ilepButlHat crpyKTypa, Koropblx coAepx{r{T rronHyro nusoprr,rarlIao,
Heo6xo4uMyro An-{ upno 6p er eHr4fl. uarusuo fi rpo crpaH creeHuofi crpyKryp br.

E) Mexaurasuu, o6ecnequBalolrlue cBopaquBa:avre 6enxon, He cuoco6nrrx K

caMocro.[TeJlbHoMy cBoparIHBaHLrro, rryreM nepe.{aqrl I4M crepr4.recxofi nu$opvlaquu,
orcyrcrByrou{efi s crpyKrype raKr4x 6erxos.
9. PaccvrorpeHze crpyKTypbr r4 Kar€LlLrrr4qecKtrx MexaHr43MoB geircrnut, Qeprvrenron-
Qol4as rlepBoro rwTa [porel4H-gucym$uA-Lr3oMepa3br vr ilenrr{Ar4n-rrpoJrrn-
quc/rpauc-LrcoMepasrr. PeaKIIIit guchpauc I43oMepu3ar\HLr npoJrr4HoBbrx [errrrr.{Hbrx
ce.f,gefi KaK cKopocrb-Jll4Ml,Irl4pyloIua.s araAus. o6pa:onanLrflHarkrnsofi crpyKTypbrpfl,Aa

MexaHr{3M rrepexoAa Menqy krx pa3HbrMr4 xoHSoprraarlrroHHbrMr4
flpuueprr, HJrnrocrprapyroque ponb ryuclrpauc r,r3oMepr43ar\LrLrvr

6emon v KaK

cocTorHl{flM.I.I.

rrponr{HoB KaK MoJreKyn.f,pHoro (ilepeKJrrorrareJr.f,), KoHTponr{pyrcrlero QyHxqraro



6elra B KJIerKe. Kararasaroplr cBopaqnBaHvrfl 6erKoe BToporo rkrrra
lepnlna3Mau4.recrufi IuarrepoH PapD u npo-AoMeH CI,-JruTr4lrecxofi [porea3br. I4x
crpyKTypHble oco6ennocru u MexaHr43Mbr cra6utuzar\r4vr [epexoAHbrx cocrosnprft
pearcqufi cBopaqr4B anr4fl 6elron-cy6crparoe.
I 0. OcnonHbre rLrrrbr rrranepoHoB.
I. IIIauepoHbI, pa6orarorque 6es v.tracrnfl. ATP: rpeAorBpaqarcu{r4e arperarlutrc 6emon
(vra;rue 6erxz rerlJloBoro ruor<a); AocraBnrulr4e pa3BepHyrrre 6elxr4 K Mecry r{x
uocro.sHHofi JIoKanI43aI{uu B KJIerKe (SecB); aKTlrBr{pyeMbre rpn oKcrpeMzlnbHbrx

$usvonoruqecKr4x cocrorHrrrrx KJrerKr4 (Hsp33, sp3 1 ).
III. l[aneponrt, pa6orarcque c yqacrurenr ATP. L[auepoHbr rpynnrr Hsp70 14 vrx
6uororu.IecKl{e Qynrqraz. CrpyrcrypHbre xapaKrepr{crr4Kn Hsp70 Lr ero Ko-rxanepoHoB
B KJIeTKaX rIpOKapI4OT U B p€BHbrX KOMnaprMeHTax syKapr4orr4qecKr4x KJreroK.
Crpyrcrypa z Syulcqupl p€BHhIX AoMeHoB MoneKynu Hsp70. Crpyrrypa Ko-ruanepoHoB
6arrepraa-ubHblx KJIeroK - DnaJ ra GrpE r4 MexaHr43M r4x geitcrnun B KoMrrJreKcax c
6arrepuzulbHbrM ruarepoHoM DnaK. GrpE
cuoco6urrfi (3arrr4parb> 6elox-urzrxeHb B

Kararuru.recrufi ur{Kn cr.rcreMbr DnaK - DnaJ
cBopaquBalevrfl.6enrca.

11. @ynrquu Hsp70 u ero Ko-IrarepoHoB, BbrxoArurr4e 3a paMKr,r r4x ponu B

cBopaqLIBaHVkr 6enr<os. Yqacrze TPR -.qoMeHa Bo B3ar4Mo4eircrnuu Hsp70 c
pa3nI{qHbIuIE 6enraMl{ c o6pa:onaHl4eM KoMIIneKcoB, olpeAeJrf,rorrlux naJrbHefiruyro
cy4r6y rronurrelrrv$a, cBfl3aHHoro c lualepoHoM. Porrr Hsp70 B rrocrrpaHcurdrroHHoM
IlepeHoce 6enron qepe3 uenr6paurr BHyrpl4KJreroqHbrx opraHenn. Mexauu3Mbr
TpaHclopra 6elrcon qepe3 BueruHrolo H BHyrpeHHroro ueu6panrr uzroxon4pzfi.
MzroxonApraanrnrtfi Hsp70 KaK MoJreKynflpurrfi Morop rpaHcnoKar\un. Mo4elr,
orluTcblBalotr{at MexaHr43M ero $yuKrlraonvrpoBanvrfl. V.racrue Hsp70 B npoqeccax,
HarlpaBnflrorrllTx cB-rr3aHHbre c Hr4M 6elru Ha rryrb Aerpa4arlvwl
12. Illauepou Hsp90 KaK crlequaJrtr3uponaHurtfi HucrpyMeHr Anf, cBopaqr4Balkra 14

craluttusa\prkr aKTI4BHoro cocro.f,Hr{r olpeAeJreHHhrx rpynn 6elron oyKapr4oruqecxofi
KJIerKll. Oco6ennocrl4 6enros-((KJrI4eHToB) rrralepoHa Hsp90. MynrrngoMeHHa-f,
crpyKrypa Hsp90. MexaHzsla AuMepr43rluu N - KoHrleBbrx AoMeHoB 14

3roro rrpordecca. Karalurn.recKlrfi quKn rxanepoHa Hsp90 uSynrqraoH€urbHas ponb

KaK MoneKynflpHbrH TepMoceHcop,
[porrHoM KoMrrJIeKce c DnaK.

- GrpE B rrpoqecce crroHTaHHoro

ero orJlurlue or I{I{KJIa mailepoHa Hsp70. Xaparrepvrerr4Ka B3auMoAeircrsux pa3Hbrx
TI4rIoB Ko-IxalepoHoB c Hsp90 r,r MexaHr43MoB r4x peryJrflropHoro BrrLrflHr4fl,. Hsp90 rax
(IrranepoH [epeAaql{ BuyrprzKJrerorrHbrx cr4rHanos)). y.-racrze Hsp90 e rpaHcrropre
6elron Bo BHyrpeHHroIo MlaroxoHApr,ranbHyro nrerra6pauy. Portr ororo rua[epoHa B

HanpaBnenzu 6elroB Ha AelpaAarlr4ro.
13.IIIanepoHrIHbI vrr4xpoJlb B cBopaqr4BanLru 6erxos. l[auepour4Hbr rpyrrrbr
I. Crpyrrypa MoJleKyrtr GroEt ra ero Ko-rxarepoHrrHa GroES. Pearquonurrfi qnrn
cvcreMhl GroEL/GroES. Kou@opuarlrloHHbre r43MeHeHprr, corpoBoxAaroqze
cB.[3hIBaHve ATP u GroES u o6pasoBaHlle :axpurofi rroJrocrr4 Anr aBop aqprBa;azrfl
6ema. Arnocrepr4qecKr4e eQQerru, o0ecflequBarolIlue cofJlacoBaHHoe

SyurqIEoHLIpoBaHI4e II{c- u rpaHc- TopoLrAoB MoneKyJrhr GroEL. PaccvrorpeHrre
MexaHIBMa, [peAycMarpr{Baroruero BrruflHtre Mr4KpooKpy)KeHHr :arcptrrofi IroJrocrr{
GroEL Ha cKopocrb cBop arruBankrfl, 6enrca. Ponr rroBTopnbrx rIr{KJroB cBoparrxB alvfl-
pa3BopaqlrBaHnfl B MexaHI,I3Me Aefrcrnn.s uailepoHr4Ha. Crpyxrypnrre ocHoBbr



TeMrleparypo-3aBrlcr'rMofi perynf,rlprr{ pa6orhr GroEL [lauepoHrau GroEL KaK

yHlrBepc€urbHafl Marur4Ha cBopaqr4B aHufl. yMepeHHofi e$Sexu4BHocrrr.
14. IIIauepoHpIHbI rpynrlbl II. I4x crpyKrypHble orJIHtIr4r or rrrarepoHr'rHoB rpynuu I u
cBt3aHHbIe c grzM oco6euuocrra QynnqrroHiulbHbrx r{LrKJroe. lflanepoHr4H r{r4To3oJrt
gyKapzorn.recKofi KJIeTKH CCT. Xapar<repucruKa ero B3ar4MoAeficrnux c cy6crparaMr,r.
Oco6essocru ABLIXeHT4f, AoMeHoB rrpu [epexoAe or orKpbrroro K 3aKpbrroMy
cocroflHrlro. PaccvrorpeHne MexaHLr3Ma aBopatllzBannfl aKTr4Ha u rylynuHa B rroJrocrlr
CCT. Ponr rrocneAoBareJrbHbrx xoHSoprualll4oHHbrx lr:ueueuufi, ilepeAaBaeMbrx
BHyrpI4 KoJIbIIa, o6pa:yerr,roro pa3Hrruu cy6beAr{Hr4rlaMv\ B rrpuo6perenuu 6elrou-
cy6crparou HarI{BHoro cocro.xHll{. CCT KaK MoJreKyupHa.[ vraLrrvrHa)

rlpl{cno co6nennas Anfl p erueHrrr rpyAHbrx 3 aAaq c Bopaqr,rB aHufl, 6 emon.
15. Polr npe$on4raua B OOeCneIIeHIzII4 KOTpaHcnf,III4OHHofo CBOpaquBaHLIfl

KoB apxe6axrepuir r4 rlzro3onr 3yKapr{orrlqecKofi rnerxra.onpeAeJreHsofi rpynuu 6el
OcnosHHe xapaKTe pvrarvrKkr crpyKTypH ofi oprau Lr3arJuu Mon e KyJrbr up e S on4ra Ha Lr vx
SyurquoHaJlbHat ponb. llpe$on4rEu KaK Sarrop, o6ecne.{unarou{prfi npaBuJrbHyro
opLIeHTaI{uro 6erra-cy6crpara B KoMrrJreKce c CCT. CneqraQur{Hocrb B3ar4MoAeitcrnus.
MexAy npe$on4I,rHoM LI 6emou-cy6crparoM c oAHofi cropoHb\ Lr ualepoHr4HoM 14

CCT, c gpyrofi. (Dynrqu?I, BhIIroJIHteMbIe IxarepoHoM Skd nepurrJr€r3Mbr zylarcrepuir,
cxoAHbIM rlo crpyKType c upe$orr4raHoM. llpe4craureHr4e o HoBoM rr4[e ATP-
He3aBUCr{MbrX MoJreKyn.f, p HbIX rllan epoHoB- (xo JI,4€B >.

16. Pa:eopa'tuBalnne 14 AerpaAar\us.6emos B KnerKe. Ponr pa3BoparruBaHprfl,6erxos s
peanI43aIII{LI xtrI3HeHHo-BaKHbrx BHyrpuKreror{Hbrx npoueccoB. I4cro'rHuKtr gHeprr4u

Alx paaBopaql4BaHus. Oco6eHHocrr4 pa3Bopar{LrBaHnfl 6erKoe rrpr4 r4x rpaHcnoKar\kru
rlepe3 uelvr6panbl MkrroxoH4pHfi - pe3Koe ycKopeHr{e npoqecca tro cpaBHeHr,rro co
cloHTaHHbIM H IBMeHeHLTe MexaHn3Ma pa3BoparrvrBaHufr. Poln N-roHqenofi
curnaltnofi rlocJleAoBareJrbHocrr4. Monercyr-flpHbre ruarrepoHbr ceueficrna HsplOO
(AAA+;. Crpyrrypa H MexaHI43M AeircrBtrfl IuarepoHoB, ocyulecrBn.rrcqr4x ATP-
3aBLIcHMyIo Ae3afperaUl{rc 6erlr<oe. llpuuqnurt crpyr<rypnofi opraHrr3arlr4pr Lr

Synrqr,roHLIpoBaHl{tr MoneKynxpHblx MaITIHH, cuoco6srrx pa3BoparlkrBarb cra6nmurre
cBeprlyrhle 6elru, Hecyl]Il4e coorBercrByloqyrc MerKy, u ocyqecrBJrrrb r4x

AelpaAarluro (ClpAP, CIpXP rpoKapuor I4 nporeacoMbr eyKaplror). MexaHr{3Mbr,
HarlpaBnf,rcIrlne 6enrcr,r Ha AelpaAarlurc. KorpaHcn-rrqlroHHar u ilocrrpaHcJurrlktoHHafl,
naogzSuxar\vrkr, yqacrr4e rrranepoHoB Hsp70 u Hsp90, a raKxe BcrroMorareJrbHbrx
6em<on.

17. Pagsopaqr4BaHLre 6erxos B cocraBe nporeacoMbr KaK eaxHHfr oJreMeHT npoqecca
I,Ix Aelpa.{a\vu. Crpyr<rypa rpoKapHorz.recrofi H 3yKapr4oru.{ecKofi rrporeacoMbr.
Polr ydurcnuruHosofi qerorrKl{ B prHuL\ua:qluLr pa3BopaqvrBaHkrs.. Aualorn.s Mex{Ay
MexaHI43MaMkI ((lporflrurBaHvrf,D rroJrl4rreuruAHofi rlelorrKr4 qepe3 KaHaJr Bo BHyrpennefi
rraevr6paue Mllroxonnpuir, pr qepe3 nporeacorraHrtfi KaH€ur. Crpyrrypa (ruanepoHHoro
KOJIbIIa), OcyqeCTBn.f,rorrdero pul3Bopaq?rBaHlre, 14 B3aI{MOCBq3b IILIKIOB efo

BXoAa B KaHaJr, o6pa":yerrlrrfiSyHrquoHvrpoBanr4a o perynruvefi orKpbrBaHr4t
KonbIIaMI{ rlporeoJllrrlrqecKr4 aKTr4BHbrx cy6re4nHrzq. 3nepreruqecKr4e 3arparbr,
conpoBoxAaroune pasBoparrvBaHr4e vr Aerpa1aqurc 6enxoB B KnerKe.

III. IIPI{MEP SK3AMEHAUI4OHHOTO FI4JIETA

Bonpoc 1. ltr-F. KoHcrpynpoBaHxe npafiuepon. (DepvreHru (Taq-ilonr4Mepa:a, Pfu-

A



rronLr Mep€Ba, Pfu -Turb o, o6p arn afl rp aHc Kpuuras a).
Boupoc 2. KorpaHcnsl{I4oHH€ul u nocrrpaHcn-{rlr4oHHat lao4r,rsnrar\krvr,yqacrpre
ualepoHon Hsp70 z Hsp90, a rarcKe Bc[oMorareJrbHbrx 6elron.

Bonpoc 3. Eu6nnoreKl4 reHoB. Pa:rvrep 6ra6nraorexn. PacruerrJreHr{e feHoMoB Ha

Qpanraeurbl Ant KoHcrpyupoBaHnfl,6u6tuorex. Berropbr vrvxeMKocrb, oco6euuocrz
pa6oru c HLIMI.
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V. KPI,ITEPI{IT OUE HI4BAHI,I^fl



Ypoeeur suaHufi Irocryuanql{x B acnLrpaHTypy Mfy orleHr4Baercr ro
aecxtndamrnofi IrIKaJIe. llpn orcyrcrBrru rrocrynaroulero Ha BcryrrrrreJrbHoM
SK3aMeHe B KarlecrBe oIIeHKI4 npocraBJrflercfr He.rIBKa. Pesylmamr cAa'rtr
BcryrII4TenbHbIX gK3aMeHon coo6lqalorc.a ilocrynaroulr4M B TeqeHlre rpex Anefi co AHf,
sK3aMeHa nyreM I{x pa3MeIrIeHLTfl ua cafire u r,rn$opnaar{uoHHoM creHAe crpyKrypHoro
rloApa3AeJreHrlfl. BcrylnreJlbHoe uerrbrranvre cqr,rraercfl upofi4enHrru, ecJrn
a6urypueHT [on]qrrJr ceMb 6aruon r{ Bbrrle.
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