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3aganue 1:Mcrnonb3ys TEKCT JEKIIUU COCTABbTE KOHCIIEKT I10 TUIaHY:
1. CgoiicTBa reHETHYECKOTO KOJIa
1.1. Yuactue JIHK B nporiecce cunTe3a Oenka
1.2. CBoiicTBa FreHETHYECKOTO KOJIa
2. buocunres Genka
2.1. Tpanckpumms
2.2. Tpauncnsauus
3. 3HaucHUEe OMOCHHTE3a OelIKa
3aganue 2:@parment wnenu u-PHK  wumeer mocnemoBaTenbHOCTh — HYKJIEOTH/IOB:
HUIUIALILTTIAT'Y A. Onpenenurte nocienoBaTeabHOCTh HykieoTHaA0B Ha JJHK, anTukom0HBI T-
PHK u nocnenoBaTensHOCTh aMUHOKHUCIIOT BO ()parMeHTe MOJIEKYJIbI OeliKa, CIOb3Ys TaOIuIly
Nel renernueckoro koja.
Ipumep pewenus 3a0auu:
®@paemenm yenu u-PHK umeem nocnedosamenvrnocmo Hykneomuoog: ITTTITII'TI]AT.
Onpedenume nocinedosamenvHocms — Hykieomuoos ua JHK, aumukoooust m-PHK u
nocne008amenbHOCMb AMUHOKUCIOM 80 (hpazmenme MOJeKyabl OelKd, ucnonv3ys maoauyy Nel
2EHEMUUEeCK020 KOOd.

JIHK 1T T HI'T IJAT
u-PHK yaaing Al 1'1]A I'VA
m-PHK 1T 70 ary LJAY
Amuno npo mpe ana earn

KUCa10mbl

JEKIUSA: CBOUCTBA TEHETHYECKOI'O KOJIA.
BUOCHUHTE3 BEJIKA

CBolicTBa reHeTHYEeCKOro Kojaa
OcCHOBHBIE TOJIOXKEHHSI MOJICKYJISIPHON OMOJIOTHH YTBEPKIAIOT cheayromee. Kaxaplii BUa
OpTraHW3MOB HMMEET OCOOBIM, XapaKTePHBIH TOJBKO IJIsi HETO Ha0Op OENKOB, YTO COCTaBIISET
OCHOBY MHJIMBHIyaJIbHOW M BHIOBOM crieninpuuHocTH. OHAKO y 0coOel 0THOTO BUAA, BKIIOYAs
YEJIOBEKa, OCIIKHM Pa3IMYal0TCs TI0 CTPOCHHUIO U CBOMCTBAM.
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HacnencrBennas nadopmaius o ctpoeHnu 0enkoB xpanutcs B mojiekynax JIHK, koropsie
BXOJIAIT B coctaB xpomocoMm sapa. JJHK HemocpencTBeHHO ydacTusi B CUHTe3e Oelka He
MPUHUMAET.

['enernyeckas mHpoOpMaNUs «IepenuchiBacTces» B sjpe ¢ monekyinsl [JHK Ha monekymy
nocpennuka - napopmannonnyo PHK (u-PHK).

Cunre3 Oenka, T.e. cOOpka OENKOBBIX MOJIEKYJ, OCYIISCTBISCTCS B IUTOIIa3Me Ha
pubocomax. Madpopmarmio k pudbocomam npunocut uadopmarmonHas PHK (u-PHK).

IlepeBon mocienoBarenbHOCTH HykieotuaoB B  Mojekyile JHK wu wu-PHK B
MOCIE0BATEIbHOCTh AMUHOKUCIOT B CHHTE3UPyeMOM MoJiekysne Oelka MpOXOIUT ¢
UCIIOJIb30BaHUEM CTICIIHATILHOTO «IIH(Pay, NN TeHETHIECKOTro Koaa. i Hero XxapakTepHsbI:

1. Tpunnernocts. OAHY aMHMHOKHUCIOTY KOJIUPYET IIOCJIEOBATEIbHOCTh U3 Tpex
HYKJICOTH/I0B, Ha3BaHHAsl TPUIUIETOM, UJIH KOJOHOM.

2. Boipoxnaennocts. Kaxxnas amuHokucnoTa 3amudpoBaHa 6ojiee 4eM OJHHUM KOJOHOM
(MCKITFOYEHUE - METUOHUH U TPUNTO(MaH, KOAUPYIOTCS OJHUM TpuIuieTom). s koqupoBanus 20
aMUHOKHCIIOT Hcnoiib3yercs 61 tpuruier, unu kogoH. Tpumuter AYI, Konupyromnui METHOHHH,
HA3bIBAIOT CTapTOBBIM, C HEro HauymHaercs cuHTe3 Oenka. Komoner YAA, YAI, YIA -
KOHEYHbIE, UJTU TEPMUHANIbHBIE, IPEKPAIalOT CUHTE3 OelKa.

3. YHuBepcalbHOCTh. Y BCEX OpPraHW3MOB OJHU M T€ K€ TPHUIUICTHl KOIUPYIOT
OJINHAKOBbIE AMUHOKHUCIIOTHI.

4. OnHo3Ha4HOCTh. KaKbIil TpUILIET KOAUPYET TOJILKO OJJHY AMHUHOKHUCIIOTY.

5. KonmneapHOCTh - COBMaZeHHE MOCIEI0BATEIbHOCTE aMUHOKUCIOT B CHHTE3HPYEeMOn
MoJIeKyJie Oellka ¢ MoCiIeA0BaTeIbHOCThIO TpHIuieToB B u-PHK (Tabum. 1).

Tabnuna 1 - Kogons! matpuynoit PHK

IlepBoe BropoeocHoBanue Tperpeoc-
OCHOBa- v i A T HOBaHUE
HUE
Yy YVYVY®en YIYCep YAY Tup YI'V Huc y
YV ®en YHUCep YALl Tup YI' Huc 0
VYV AJleit YA Cep YAACTton YT'ACron A
YVTleit YHI Cep YAI'Cron YITTpu r
I Y Vilen O YIIpo [MTAVYT'nuc I'YApr 4
Y ILJIeit I Ipo HANIuc OI'LApr I
oY Allein HIIATIIpo LHAATI = HT'AApr A
LVYT Jleit LTI Ipo HATITnu HITApr r
A AYVYUne AllYTpe AAYAcH AT'YCep v
AVYIUne AllllTpe AAllAcH AT'LCep IT
AVYA Une AIIA Tpe AAA Jluz AT’A Apr A
AYT Mer ANl Tpe AAT Jluz AI'T Apr r
r I'VVBan I'IYAna 'AVAcn ITYI'mu v
I'VIIBan I'I{Ana I'AllAcn ITHI m IT
I'VABan ['TIAAna 'AAT'ny ITAI'mu A
I'VI'Ban 'l Ana I'AT I'nmy ITTTnn r

Hpu/vzeqaﬁue. HepBoe a30TUCTOC OCHOBAHHME B TPHUIUICTC HAXOAUTCA B JICBOM
BCPTUKAJIBHOM Py, BTOPOC - B BCPXHEM I'OPHU30HTAJIIBHOM, TPCTHE - B IPABOM BCPTUKAJIIbHOM.
Ha NepeCcCUCHUn JIMHUHN TpEX OCHOBaHUI BBISBISETCS HCKOMas aMUHOKHCIIOTA.

AMUHOKHCITIOTHI 0003HAYEHBI CIEeIyIONIM 00pa3oM: Ana - allaHuH, Apr - apruHuH, ACH
- acmaparuH, AcCII - acraparuHoBasi Kuciora, Bain - Banun, ['uc - ructuaus, ' - rmunus, 1A -
ryramuH, Iy - riiyraMuHOBas kuciora, Mne - uzonenuus, Jlen - neiuun, JIuz - nusun, Mer -
MeTHoHuH, [1po - mponun, Cep - cepun, Tup - Tuposun, Tpe - Tpeonun, Tpu - Tpuntodan, DeH -
dbenmnananuy, Luc - nucrens.
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Pucynok 1. Cunres 6enka
Tpanckpunumusa — 310 OuocuHTe3 Mojekysn H-PHK Ha cooTBercTByrOmMX ywacTkax
JHK. Tpanckpuniuyss mpoucXoauT Tojibko Ha onHou 1menu JIHK, koropas Ha3bIBaeTcs
KOAUPYIOUIEH, B OTIMYME OT APYroll — HEKOAMpYIOIIEeW, Wiu KojgoreHHou. ObecrneunBaer
npolecc  nepenucbiBaHus — crenuanbHbli  pepment  PHK-mommmepaza,  xotopsiii

non6upaer Hykieotu bl PHK no npuHunumy KoMmaieMeHTapHOCTH.

CuHTe3upoBaHHbIE B IpoIlecce TpaHCKpUNUMU B siape Monekyisl u-PHK mokmparor ero
yepe3 sIepHBIE IOpbI, @ MUTOXOHApHanbHble W mactuaHele u-PHK ocratrorcs BHyTpH
opranouoB. [locie TpaHCKPUNIMM IPOUCXOAMUT IPOLECC AKTUBALMM AMHHOKHUCIOT, B KOJE
KOTOPOH aMHUHOKHCIIOTA IPUCOEINHAETCS K COOTBETCTBYOIEH cBoO6oaHOI T-PHK.

Tpancasauusa — 3To0 OMOCUHTE3 MONUINENTUAHON 1enu Ha Moisiekyie u-PHK, nmpu kotopom
IPOMCXOIUT TEpPeBOJ TIeHETHYEeCKOH HH(OpManuu B MOCIEI0BATEIbHOCTE AMHHOKHUCIIOT
MMOTUTIEITHIHOMN IETH.

Bropoif sTan cuHTe3a Oeika wyalle BCEro MPOUCXOMUT B IUTOIUIa3Me, HAlpUMep, Ha
mepoxosatoi DIIC. [{ns ero mpoTekanuss HeoOXoAMMBbI HalTMuue prudbocom, aktusaius T-PHK, B
XO0Jle KOTOPOH OHU IPUCOEAUHSIOT COOTBETCTBYIOILIME AMUHOKHUCIOTHI, IPUCYTCTBUE HOHOB
Mg?’, a Takke onTUMaNbHbIE YCIOBHS cpe/bl (Temneparypa, pH, 1aBneHue u T. I1.).

Jns Havana TpaHckpunuuu (unuyuayuu) x Monexyne u-PHK mnpucoeaunsercs manas
cyObeauHMIIa puOOCOMBI, a 3aTeM IO MPUHIUITY KOMIUIEMEHTAPHOCTH K epBoMy KofoHy AV
noxbupaercs T-PHK, Hecymas aMUHOKHCIIOTY METUOHUH. JIMIIB MOCTIE 3TOTO MPUCOSTHHSIETCS
Oonbmas cyoweauHuna pudocombl. B mpenenax coOpaHHOW puOOCOMBI OKa3bIBAIOTCS [1BA
kogoHa u-PHK, mepBblil n3 KOTOpBIX yxke 3aHAT. K coceqHeMy ¢ HUM KOJIOHY NPUCOEANHSAETCS
Bropas T-PHK, Taxxke Hecymas aMUHOKHUCIIOTY, MOCJIE YETO MEXIY OCTATKaMU aMHHOKHCIIOT C
OMOIIbI0 (EPMEHTOB 00pa3yeTcsi NENTHIHAS CBA3b.

Kornma pubocoma mnepensuraercs Ha onuH koxoH u-PHK, mepsas wu3 71-PHK,
OCBOOOJMBIIASCS OT AaMHUHOKHCIOTBHI, BO3BpallaeTcs B LMUTOIUIA3My 3a  CleAyrolei
AMHHOKHUCIIOTOH, a pparMeHT OyayIell MOJUIENTHIHON 1IeMu Kak Obl OBUCAET Ha OCTaBILEHCS



T-PHK. K HOBOMY KO/10HY, OKa3aBIIeMycs B Mpejenax puOoCOMbI, TPUCOCTUHSIECTCS CIIeTyIOmast
T-PHK, mpouecc moBropsieTcsi, U mar 3a II1aroM MHOJUIENTHIHAS LENb yAJIUHAETCS, TO €CTh
IIPOUCXOIUT €€ MIOHTALN.

OxoHuaHue cHHTE3a OeiKa (TepMUHALMA) IMPOMCXOINUT, KaK TOIbKO B Mosekyne u-PHK
BCTpETUTCA cnenuduueckass I[OCIeA0BaTEIbHOCTh HYKICOTHI0B, KOTOpass HE KOIUPYET
aMHHOKUCIOTY (cTom-komoH). Ilociae storo pmbocoma, u-PHK wu mnomunentuanas 1emns
pas3zeNsoTCs, @ BHOBb CHHTE3UPOBAHHBINA O€I0K MPHOOPETAaET COOTBETCTBYIOLLYIO CTPYKTYPY U
TPAHCHOPTHUPYETCS B Ty YaCTh KJIETKH, TJi€ OH OyJET BHIMOIHATH CBOU (DYHKIINH.

TpaHcasauMs ABIIAETCA BECbMa 3HEPrOEMKHM IIPOLECCOM, ITOCKOJIBKY Ha IPUCOEAVHEHHE
onHo#l amuHoKucnoThl K T-PHK pacxonyercs sneprust ognoit mosiekynsl AT®, elre HECKOIBKO
UCIIOJIb3YIOTCS JJIs1 IPOABMXKEHUS pUOOCOMBI 110 MoJiekysie u-PHK.

Perumnkanus JIHK u cunTe3 6enka B KieTKe IPOTEKaroT 110 NPUHLIUITY MaTPUYHOTO CUHTE3a,
MOCKOJIBKY HOBBIE MOJIEKYJIbI HYKJICMHOBBIX KHCIIOT U OEJIKOB CUHTE3UPYIOTCS B COOTBETCTBHH C
IIPOrPaMMOii, 3aJI0’KEHHOHN B CTPYKTYpPE paHee CyIIECTBOBABIINX MOJIEKYJI TEX K€ HYKJIEHHOBBIX
kucnot (AHK wmu PHK).

3HavyeHuUe CMHTe3a 0eJIKa VISl OpraHu3Ma

Cunre3 Oenka sBISETCS BaXHbIM IIPOLIECCOM JJIi OpraHM3Ma, ITOCKOJbKY O€JIKH
BBINOJIHAIOT MHOXKECTBO (DYHKIMH U UTParOT KIOYEBYIO POJIb BO MHOTHX Ipolieccax.

Pocr u pa3Burue:

Cunte3 6enka HeOOXOAUM JUISl pOCTa U pa3BUTHUS OpraHu3Ma. benku sSBIsI0TCS OCHOBHBIM
CTPOUTENIbHBIM MaTepHaJioM Ui KJIETOK, TKaHed W opraHoB. OHM ydacTBYIOT B 0Opa30BaHUU
HOBBIX KJIETOK U TKaHEH, a TAKXKE B POCTE€ U PEMOHTE TKaHEM.

Perynsuus ¢pyHkumii opranuzma:

benku urpaioT BakHYIO pOJIb B PEryJsillUd pa3inyHbIX (yHKUIUE opranuzma. OHu
y4acTBYIOT B IlepeJjau€ CHUTHAJOB MEXAY KJIETKaMH, pEeryJupyroT padboTy ¢(epMeHTOB u
TOPMOHOB, KOHTPOJIMPYIOT OOMEH BELIECTB U UMMYHHYIO CHCTEMY.

[Tonnepsxanue 310pOBbs U (HYHKIIMOHUPOBAHUS OPTAHOB:

benkn HeoOXOAMMBI A MOAJEPKAHUSA 37A0POBbS U HOPMAIbHOTO (DYHKIIMOHHUPOBAHHUS
opraHoB. OHM Yy4YacTBYIOT B OOpa30BaHUM aHTHUTEN, KOTOpBIE 3aIIMIIAIOT OPraHu3M OT
uHpekuii u Oone3Heil. benku Taxke UrpairoT BaXHYK pojib B 00pa3oBaHUM TI'eMOIJIOOMHA,
KOTOPBIN NMEPEHOCUT KUCIIOPOJI [0 OPTaHU3MY, U MHO3MHA, KOTOPbIl 00eCrieunBaeT COKpalleHue
MBI,

JHepreTu4ecKuii HCTOYHUK:

B ciydae HexBaTKM SHEPruM, OPraHHM3M MOMKET HCIIOJIb30BaTh OEJIKH B KadecTBe
MCTOYHUKA SHEPTUH. belnku MoryT ObITh pa3pylIeHbl U IPEBPAIICHBI B INIIOKO3Y, KOTOpPas MOKET
OBITH MCIIOJIb30BaHA KIJIETKAMU JJIS IOTY4YEHUS SHEPTHH.

B nenom, cuHTe3 Oenka UrpaeT BaKHYIO pPOJib B MOAJAEPKAHUU 3/I0POBbS U HOPMaJIbHOTO
(byHKIHOHMpOBaHUS opraHn3Ma. OH HEOOXOAMM JUIsl POCTa M Pa3BUTHUS, PETYJSLMU (yHKIUN
OopraHusMa, IOJJIEp>KaHus 3J0pOBbs OpPraHoB M obecrieueHus: sHepruu. lloHnmanue 3Toro
npoliecca MOMOTaeT HaM MOHSATh, KaK MOJIEPKUBATh 3/J0POBbIM 00pa3 KU3HHU U MPEeI0TBPaIlaTh
pasnuyHble 3a001€BaHMs U HapyLIeHUs] QyHKIMNA opraHu3ma.



