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ecsTe BUmaHHS — BaykjivBa Bixa B XXUTTi KHurn. L{g momist

€ TApHOIO HArof00, MO0 O3MPHYTNMCS Ha BUTOKU IIiApyd-

HuKa «OCHOBYM IATOJIOTII» i IMMpoaHasli3yBaTy iX, HUTYIOUN

nepenmoBy Crerti Po66irca o mepmioro Bupanag (1971):
«Ha mpukitazi KHIT, Tak caMo $IK i cepe]t JIIoziert, MOXKHa

IIPOCTEXUTW, 1110 OUTBINT MacVBHI OVIHNII MIiCTSATh MEHIII,

AKi «HaMararooThbCs» BUOKPEMUTHUCS. Y IIeBHOMY CeHCi Ie

BUJAHHS Ma€ TaKe caMe BiIHOIIeHH: /10 0ro pyHIaMeH-

TaJIBHOTO TIonepenHyKa — «Ilarosrorii Po60iHca». Kuwnra €

HaCJIIKOM PO3yMiHHsI Cy4acHOI QujIeMM MeIW4HOI OCBi-

. OCKUIBKM HaBYaJIbHy IIporpaMy IlepepoOileHO Tak,

11100 aKIleHTyBaTy yBary Ha KIHIYHOMY JIOCBii, yac /s

YUTaHHS BiATIOBITHO CKOPOTMUBCS. ..

ITpu HanvicanHi 11i€l KHUIM BUIIaJAKY PiIKiCHOI ITaToI0-
rii BIWIy4eHo, a HeyacTi abo TpuBiasIbHi — OIMCcaHO CTHUCIIO.
OpHak My BBaKasIn 3a HeoOXisIHe JJOCUTB JIOKJIaJIHO PO3-
IJITHY TV OCHOBHI XBOPOOV JIFOVIHII».

Xoua it «auTmHM Po66iHca» BimIoBinaroTs OaueHHIO
Crenyti Po60iHca, 11e BumaHH: OyJI0 eperyissHyTe Ha OCHO-
Bi KUIBKOX JTOJAaTKOBVIX ITPVHIIVITIB.
¢ Jlo-mepime, oueBMOHO, IO PO3yMiHHS MeXaHi3MiB

3axBOPIOBaHHS OUIbIIe CHMpAEThCA Ha MilTHY OCHOBY

dyHIaMeHTasIbHOI HayKu. 3TiHO 3 IIMM MW 3aBXAU
00TOBOPIOBAIN BiTIOBIMHY KITITMHHY Ta MOJIEKYIISIPHY

Giosrorito mif, yac onvcy MopdoJIorii B pisHMX I1aBax. Y

LbOMY BUJIaHHI MM ViJIeMO Ha OJIVH KPOK J1aJIi VI Ipe]i-

CTaBVIMO HOBY IJIaBY IIif, Ha3Bow «KIIiTuHa K omvHM-

114 3710poB’sl 1 XBopoOn» Ha IoYaTKy KHUIM. Y Hill MU

HaMarajIvcsl oIycaTi acleKTV KITMHHOI Ta MOJIeKy-

nspHOi Giosoril, siKi, Ha HaIy IyMKy, € KOPVCHVMWM

LIS IiITOTOBKY YMUTaYiB 10 OOrOBOpEHHS KOHKPETHVIX

3axBoproBaHb. e, 110 cyTi, Kypc nepemijiroToBK y Kili-

TUHHI 6iosI0ril.

* Tlo-gpyre, K BUKIIazadi, MM I00Ope YCBIIIOMITFOEMO,
IO CTyAeHTU-MeIVKM BiIdyBaloTh IepeBaHTaKeHiCTh
depes IBUAOKe 30UIpIIeHHS 00CATy iH(OpMalil mpo
MOJIEKYJIIPHI OCHOBY 3aXBOPIOBaHH:. TOMY MV BUKJTIO-
YMIM Ti HOBi «IIpopuBMU» B j1abopaTOpHiN Haylli, sKi
Ille He Aivmum 1o KiiHiku. Hampwukiiam, mpemnapati,
CITpAMOBaHi Ha MyTallil paKOBUX KJIITMH, SKi I1e Iiepe-
OyBaloTh Ha CTajil KIiHiYHUX BUIIPOOyBaHb, He O0Oro-
BOPIOBaJINCS, OKpIM TUX PiOKiCHMX BUIIAAKIB, KOJIU
mokasn edekTmBHOCTI Bxe Osmspko. Ilim wac ommcy
TeHeTVYHO HeOAHOPITHMX Ppo3JIafiB MU 30CepeaVIINCs
Ha HaVIOIIMPeHiMX MyTallisix, He IlepepaxoByloun
BCi ITOB'g3aHi 3 HUMM TeHM Ta ItojiMopdisMm. Y Taxmi
crroci6 My Hamaramvics: 30a1aHCyBaTV AMCKYCIl 010
Iporpecy B Haylli 1 IIOTpeOM CTy[OeHTiB Ha paHHIX
cTajtisx cBoel kap’epm. Lle Bumaraso, mo6 Mu gnTanm

[lepepmoBa

KOXHY IJIaBy Tak, Hade Ile Oysto HammcaHo de 10vo, i B
OaraTboX BUIIaIKaX BUOAIVUIV YaCTUHW TEKCTY, HasBHI
B IIoNepeHbOMY BuTaHHi. CrofiBaeMocs, IO I1i 3MiHM
«pO3BaHTaXKaTh» CTYHEHTIB i IO [IecsaTe BUIAHHSI PO3-
IJISIaTVIMEThCS SIK OHOBJIEHA, ajle IIPOCTa IS pO3yMiH-
HS KHUTA.

e Tlo-TpeTe, OCKUIBKM iJTIOCTpallil IT0JIerHIyIOTh PO3yMiH-
HS1 CKJTQJIHVIX KOHIIETIIIiY, 30KpeMa TaKMX, K KOHTPOJIb
KJIITMHHOTO IMKJIy Ta /Iisi OHKOTeHiB, BOHM OyJu mepe-
IJIIHYTi ¥ HOJMNIIeHi IUIIXOM [OJaBaHHS IIMOWHI,
TOMY YOTVMPUKOIBOPOBI PUCYHKM MOXHa IO0A4MUTH Y
TPBOX BUMipax.

* Haperrri, My BKTIOUMWIN TPYIy KIHIYHMX KOHCYIIb-
TaHTIB, 5Ki JIOITOMarajy HaM TOYHO IlepefaTyi KITIiHIuHy
YaCTUMHY TEKCTY VI OHOBWUTM il.

SIK mopmaTKOBMII «iHCTPYMEHT», IO JIOIIOMOXKe CTYIIeH-
TaM 30cepeaunTiCcs Ha PyHIaMeHTaIbHMX IIPVHIIMIIAX, MV
IPOMOBXIWIN TPafuIlilo BUKOPUCTaHHS pe3loMe, IIpU3Ha-
UeHMX I CTUCIIOrO BUKJIAJIeHHs KJIFOUOBOI iHopmariii.
Boru Oy 30epekeHi, He3BaXkaloun Ha Te IO 1O KHWUIU
Jofasiacs IeBHa KUIbKICTh CTOPiHOK, OCKUIBKM CTyIeHTU
OTHOCTAVIHO 3asIBVJIV, IO BBaXKAIOTh IX KOPVICHVIMIL.

IToripm Te 10 MM BCTYIIVUIVI B TEHOMHY €IIOXY, ITepeBi-
peHi JacoMm iHCTPYMEeHTV MaKpo- i MiKpPOCKOIIIYHOTO aHa-
JIi3y 3aJIMIIAIOThCA 3aTpeOyBaHMMM, a MOPGOJIOTiUHi 3Mi-
H OyJI0 BUAUTEHO I 3py9HOCTI IIOCWIaHH:. Bucsitieno
KJTiHiKO-TIaTOJIOTIUHI KOpeJIALii Ta BIUIVB MOJIEKYJITPHOI
raToJIorii Ha IIpakTuKy MeauuyHMU. Mu paji, 1o Bce 1ie
Oy10 3pobiIeHo 6e3 3HAYHOIO «IIOIJIafIIaHHg» KHVTAL

Mu 71 Hajtaiti TBepAO BipUMO B Te, IO YiTKiCTh BUKIIa-
71y OYMOK i IIpaBWIbHe BUKOPVCTaHHS MOBY ITOJIMIIITYIOTh
PO3yMiHHS Ta MOJIETIIYIOTh Ipollec HaByaHH:S. i, XTO
3HAVIOMUI i3 TTOIIepeAHIMIM BUJaHHAMMY, IIOMITATh 3HaYHY
peopraHisailifo TeKcTy B 6araTbox IJIaBax, I[00 ITOJIIIIIN-
TU BUKJTa/T iHdopMariil i 3poOmTn 110T0 OLTBITT JIOTITHVIM.
Mu 3apa3 XuBeMO B Yacu IIMMPOBMX TEXHOJIOTiV, TOMY
TeKCT Oyne gocTynmHum B Mepexi InTepner. Okpim Toro,
Oyne ommmcaro roHaz 100 oHOBIIeHMX KIIHIYHVIX BUIIIKIB,
po3pobrenmx ogHyM i3 Hac (B.K.); BormM nos’s13aHi 3 etexT-
ponHoI0 Bepciero TekcTy. CriomiBaeMocs, 0 PO3IIIAL, IIMX
IHTepPaKTUBHMX KJIHIYHVX BUIIAJIKIB IOTIOMOXKe Y BUBYEH-
Hi IaTOJIOTIT 3aXBOPIOBaHb JIIOVHIA.

Mu maemo mpuBisleVt pegarysaTyl IO KHWUTY W Bifl-
4yBaEMO BeJIMKY JOBipy [0 Hac CTY[AeHTiB i BUKIaJadiB
OCHOB TIATOJIOTii. YCBIiTOMJTIOEMO CBOIO BiIIIOBiMa/IbHICTD
i crioiBa€MoCh, IO ISl KHUIA CTaHe TiTHMM BHECKOM Y
3i0paHHs: TIonIepeTHIX BUIaHb i, MOXJIVIBO, ITOCYJIUTD IXHi
TpaJIIii.

* Yci 3ragku Ipo MOXJIMBICTh BMKOPUCTAHHSI €JIEKTPOHHUX PecypciB, SK IIpaBWIO, CTOCYIOTbCS aHIVIIFICBKOTO OpuTriHaily (IpuMiTKa

repexsiajiaya).
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[Topska

Bbynp-ski Benmmki 3ycmyuisi y cTBOpeHHI KHUTY He MOXYTb
Oytn s3gmiviceHeni Oe3 momomorm OaraTbox Jmopert. Mmu
ISIKYEMO BCiM, XTO 3pOoOWMB CBilf BHECOK Yy HaIlVICaHHS
pisHUX I71aB. baraTro xTo 3 HUX € BeTepaHaMW «CTapIIOTro
Opara» 1THOTO TeKCTY - «Bemmkoro Po66iHca», i BoHM mepe-
siveni y 3micTi. KoxkHOMY 3 HMX - 0cob6smBa ropgxa. Takox
MU Ay’Ke BOJUYHI HalllMM KIHiYHMM KOHCyJIbTaHTaM 3a
IXHiV BHeCOK; BOHV 3a3HaydeHi OKpeMo IicJIsd iMeH aBTOPiB.
Ham nomactwio mpogoBxXyBaTu CIBIIpanio i3 JKuMom
INepkincom, umi bIrocTparil 1at0Th XUTTS aOCTpaKTHUM
ilesM i MPOACHIOIOTh CKJIaJHI IIOHATT, i MM BiTaeMoO uJle-
HiB HaIoi KJIiHiYHOI KOHCYJIbTaTVBHOI paay, sSKi duTasim
Pi3HI IJIaBM 3a7yIs YTOUHeHHs KJIiHiYHOI YaCcTUHU TeKCTy;
BOHU IIepeJliveHi Ha OKpeMmirnt cropinmi. Hamni momiunvikm -
Tpia Hy i Terrema Pamr i3 Ymkaro, Ara Hapses i3 Can-
®pannucko i Mropien I'yra 3 Boctona - 3aciyrosyioThb
TIOMSIKV 32 KOOPIVHALIIIO 3aBIaHb.

baraTo koster posmmpwiIM TEKCT, AOHAI0YM KOPVICHY
indopmariiro y csoii raiysi. o H1X HajleXnTb JOKTOp Pik
Acrtep, SIKMI1 HaBiB «OCTaHHI HOBUHW» Y Tajly3i HayKu IIpO
KIiMaTU4uHi 3MiHM. [HII aBTOpM 3aIIpOITOHyBasI aHaJli3
pisHux r1aB; He gokropu [Ixeppi Tepuep, Ixxepemi Ciraii,
Hikome Kinpiani, a Takox Asekc l'ayvtan i3 Umkaspkoro
yHiBepcuTery. Asiekc l'ayulaH OfHOOCIOHO IeperIsHyB
i onosys moHayn 100 WIHIYHMX BUIIAAKIB, TOCTYIIHMX Y
Mepexi [aTepreT. IHIM Hagamm HaMm 11ikaei dOTO 3i CBOIX
0CcOOMCTMX KOJIEKIiV; BOHM IHOMBINyaJIbHO 3a3Ha4eHi B
KOMEHTapsIX 0 CBOiX UnocTpaiivt. Mu mepempouryemo 3a
Oynb-sKi HerlepenOavueHi HeOTIAIN.

Bararo xTo 3i crispobiTHMKiB Elsevier saciyrosyroTs
BU3HAHH: 3a IXHIO pOJIb Y CTBOpeHHI i€l Kuuru. Ilpomy
TEeKCTY «IIOIIACTIIIO», TOMY 1110 BiH 1100y BaB y pyKax PeCexku
I'proioB (mmMpekTOpa 3 PO3POOIEHHS 3MICTy) - HAIIOro
HapTHepa y KUIBKOX BUOAHH:AX. IHIm, XTO 3aciyroeye Ha
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Halry BAf4HICTb, - biwr IIMiTT, BUKOHaBUMI KOHTEHT-
CTpaTer, — Halll IPYT i y4acCHMK KUJIBKOX OCTaHHIX BUJIaHb.
ITicra Buxomy Ha 3aciIy>KeHUV BiIIIOYMHOK BiH Ieperias
0008’13k 1 x1MoBi MeppiTTy, sIkuvi paHiliie rpariiosas Hajl
TeKCTaM¥ 3 IMyHOJIOTi1, HarmmcaamMy ogHYM i3 Hac (ALK.AL).
[xvim Meppitt - mpodecioHasl BUCOKOrO piBHS 1 JIETKO
nepenHsB ectadpery. OcobamBO BIASYHI BCilT BUPOOHWMYIN
rpymi, 3okpema Kiteto bpeekepy, creniarmicTy 3 BupaHHS
KHWUT, 3a Te, III0 BUTEPIIB HaIll iHOAI Marbke HEMOXKIIVBI
BVIMOTYM 7 3a0araHKy B II€piofyt KparHbOTO BVICHAKEHHSI,
ITI0 HeTaTMBHO BIUTMBa€ Ha BCiX aBTOPiB, sKi OepyTecs 3a
3aBIAHHS, IO 3a€ThCd HeCKiHYeHHMM. Mu BOSUYHI Bcin
komaHzi Elsevier 3a Te, o posgimwm Hally IIpucTpacTb
10 mockoHartocti, - Kapen [Ixaxomywdi, bpasry Corcbepi,
Timy Cantnepy, Kpicrin MaxKepxep i Merticci HapsiiHr.
JISKyeMO TaKOX UMCIIEHHWM CTyJeHTaM i BUKJIafgadaMm 3
YCBOTO CBITY, SIKi ITiITHiMasIV IIMTaHH ITPO TOYHICTD 3MICTy 71
dpaxTITyHO OyJIV OCTATOUHMMU «peltakTopami». Lle Hamano
HaM YIIeBHEHOCTI, 1110 BOHVI peTeJIbHO IIPOYNTaIi KHUTY.

Taki mpoekTt - TsArap [jisi ciMenm aBTOpiB. Braumi
OJIM3BKVIM 3a PO3yMiHHS HaIIol BiICYTHOCTI, SK (pismdaHol,
Tak 1 emorrimHol. Hac Hagmxamm 1 gaBajim cwil IXHI
HiATPVIMKa, JII000B i epeKOHaHH, 10 AOKIIa/ieH] 3y UL
He Oy mapHVMI. Oco0/MMBO BASYHI HAIIMM APYXKMHAM
Paminpiep Kymap, Enn A66ac i Epin MestoyH, sxi mpoos-
JKYIOTh Hac MiTpUMyBaTH.

I HaperTi, My, pefakTOpw, BiTa€EMO OJIVIH OJTHOTO; HaIlle
MapTHEPCTBO IPOLBITaE 3aBASKM CIUIGHOMY PO3yMiHHIO
IIepe10BOro JOCBily B HaBUaHHI, He3BaKarouy Ha BiMiH-
HOCTI B [yMKax Ta iHIVBiyaJIbHX CTVIISAX.

B.K.
AKA.
Ik KA.
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Ilamonoeia [OCIIBHO IlepeKJIafla€ThCsl $IK «HayKa IIpo
cTpaxkgaHHs» (BifI Tpell. patos - cTpaXkgaHHs, [0g0s - HayKa),
ajle B Cy4JacHiV MeMIIVIHI 11eVl TepMiH BXXMBAIOTh Y 3HaueH-
Hi «HayKa PO 3aKOHOMIPHOCTI PO3BUTKY 3aXBOPIOBAHHST>.
P. BipxoB, 3BM4artHo, BipHO CTBepIIKyBaB, 110 3aXBOPIOBaH-
HsI BUHVIKa€E Ha KJIITMHHOMY PiBHi, ajle Tellep My PO3yMieMo,
IO KITITMHHI po3yIajiy 3yMOBJIeHi 3MiHaMM MOJTIeKYJI (TeHiB,
OUIKiB Ta iH.), SIKi BIUIMBAIOTh Ha BVDKVMBAHHS i ITOBEIIHKY
KITTHH. TakyM 4MHOM, B OCHOBI Cy4acHOI IaTOJIOT i1 JIeKUTh
PO3YMIHHS KHTMHHUX 1 MOJIEKYJIIPHVMX aHOMAJIVI, IO
CIIPVYVHIOIOTH 3axBoproBaHHs. KoprcHmM Oye posmiaay-
TV Li BiAXWIEHHsI B KOHTeKCTi HOPMaJIbHOI CTPYKTYypPU Ta
dYHKIIIT KIITYHY, IT10 i € ITpeIMeTOM IIi€l ITIaBI.
HepeansHo (1 HabiTh HeOakaHO) BTVCKYBaTW BeJTH-
UesHMU i Jy>Ke IiKaBUI pO3/IiI KIITUHHOI GioJIorii B ofHy
mraBy. OTXXe, 3aMicTh TOro o0 HamMaraTwcsl IIPOBECTH
BCEOCSDKHU OIJISAM, MEeTOIO BUKIIafleHHs MaTepiaily CIIyry-
BaTVIMe BUBYEHHS OCHOBHMX IPVHIIVIIB Ta BVCBITIICHH:
OCTaHHIX JJOCATHEHb, 1[0 CTOCYIOThCSI MeXaHi3MiB 3aXBOPIO-
BaHHSI, Ha SKMX HArOJIOIIeHO B 1HIIMIV YaCcTVUHI KHUT.

r’EHOM

TMocrigoBHicTs TeHOMY yrogVHY Ha rodaTtky XXI cr. crana
3HAKOBVM [OCSATHEHHAM OioMennduHOI HayKu. 3 TuX Hip
IIBUIKE 3HVDKEHHs BapTOCTI BM3HAYeHHs ITOCITOBHOCTL
TeHOMY 71 00uUmMCITIoBaIbHI MOXKIIMBOCTI aHaJIi3y BeJIMUe3HOL
KiJIbKOCTI faHMX 00illsge peBOJIOIiOHI3yBaTH Hallle YsIB-
JIeHHS TIPO 3710POB’s i xBopobn. Bogaovac HoBa iHdopMa-
1151 TAaKOXX BUSABWIIA Bpakatoumil PiBeHb CKJIaTHOCTI JajIeKo
3a MeXaMM JIHIVHOI ITOCIIJOBHOCTI TeHOMY. 37aTHiCTh
LVIX HOBUX ITOTY KHMX IHCTPYMEHTIB PO3IIVIPIOBATI HaIlle

MaTepian 3axuweHnin aBTOPCbKUM MpaBoM

PO3yMiHHS TaToreHes3y 7 po3po0IeHHs JTiKyBaTbHVIX iHHO-
Ballin 30y/DKYIOTh Ta HaAMXAIOTh YU€HMX i TPOMAaJIChKICTh
PpiBHOIO MipoIO.

HekoaysaabHa AHK

Y reHoMi JIIOIVHM MiCTUTBCS O7IM3bKO 3,2 MJIH IIap OCHOB
AHK. ITpoTe KijbKicTh TeHiB, SIKi KOAYIOTh 0i/IOK, cTaHO-
BUTB IIprOimsHo 20 Tic., ToOTO Jme 1,5 % renomy. binkm,
KOJIOBaHi ILIMMM Te€HaMM, € OCHOBHVMM CKJIQIHVIKaMM KITi-
TVH, sIKi (PYHKIIOHYIOTb K (PepMeHTV, CTPYKTYPHi elre-
MEeHTW i CUTHaJIbHI MoJieKy . Xoda 20 Tvc. - Iie 3aHVDKeHa
dakTHIHa KiTBKIiCTH 3aKofoBaHMX OUIKiB (OaraTto reHiB
OpOAyKYIOTh Aekiyibka TpaHckpunTis PHK, sgxi komyroTs
BM3HaveHi i3opopmu OLIKIB), IpoTe BCce-TakM Bpakae Te,
110 xpobakw, sKi ckIlagaoTecs 3 MeHII Hik 1000 wriTnH i3
regomMoM y 30 pasiB MeHIIVM, TaKOX MICTSTh IIPUOIM3HO
20 Tuc. renis, siki KomyIoTh OUIKM. MoxInBo, 11e Gisblie
Bpaka€ Te, III0 IIepeBa’kHa YacTuHA Ix OIKiB € BIIi3Ha-
HVIMIM FOMOJIOTaMV MOJIEKYJI, HasgsBHMMM B jronyHu. 1o x
TOZIi Bipi3Hsie JIOAMHY Bif] Xpobakis?

BinmoBige Ha Iie 3ammTaHHS He IIOBHICTIO BioMa, ajie
JIOKa3W MiITBEP/KYIOTh IIOCTYJIAT, IO BiIMIHHICTE ITOJIsATae
B 98,5 % reHoMy JmofvHM, AKUI He Kojaye OUIkni. DyHKIis
nosrmx aisHoK JIHK (ki Takoxk HasvBaIm «TeMHa Mate-
pisi» TeHOMY) OyITa TAaEMHWMYOIO MPOTSATOM 0araTboX POKiB.
Onnax Tenep sICHO, 110 TOHa/, 85 % TeHOMY JIIOIVHV BPEIIITi-
PeIlT HifIaloThCs TPaHCKpuUIILii, MavoKe 80 % perysiolTh
eKcIIpecito TeHiB. 3Bifcy BUIUIMBAE, IO Xo4a OUIKM 3a0e3-
I1evyIoTh (popMyBaHHS OymiBesIbHIX OJIOKIB 1 MexaHi3MiB,
HeoOXiTHMX U1 (PYHKITIOHYBaHHs KIIiTVH, TKaHMH Ta Opra-
Hi3MiB, caMe HeKOyBaJIbHi JUITHKY TeHOMY BiJITOBiTaIbHi
3a J1y>kKe BaXKITMBe «apXiTeKTypHe IUTaHyBaHHS».
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AABA 1

KAiTMHa ik OAMHULIS 3A0POB'S | XBOPOOMU

[eTepoxpomaTiH

Apepue
lTetepoxpomatnH EyxpomatuH

(KOHAEHCOBAHNIA, HEAKTUBHWIA) (AMCNEPCHNIA, aKTUBHWI) Hykneocomm

DD
»%%% J

EyxpomatuH Anpo

TpaHckpunyis

Mpomotep Ek30H EK30H Ek30H

EHxaHcep

D1 0.9

IHTPOH 3poweHHA IHTPOH

S Mpe-
5 MikpoPHK

Mneue P Mneue Q

Tenomepn [ S MikpoPHK [l —
M-_."'H 5'-HeTpaHCboBaHi IBI,quVITa panka 3HVITyBaHHF: 3’-HeTpaHC/IbOBaHi
MY h
" )»bb‘m AINAHKU Koay IHK AinAHKN
LlenTpomepa TpaHcnayis

Xpomocoma

|
o O

Puc. 1.1. Opranisauis saepHoi AHK. Ha mikpockoniuHoMy piBHi SAEpHUIA FrEHETUYHUI MaTepiaA OpraHi3oBaHWI Y AMCMEPCHUIA, TPAHCKPUMLIMHO
AKTUBHWI eyxpOoMaMUH abO KOHAEHCOBAaHWIA, TPAHCKPUMLIMHO HEaKTUBHUIA 2eMepoXPOMAMUH; XPOMATUH TaKOX MOXe BYTW MexXaHiYHO 3B's3aHKI i3 SAep-
HOIO MeMbpaHoIo, | TOMy 3MiHM OCTaHHBLOI MOXYTb BMAMBATU Ha TPAHCKPUILLiO. XPOMOCOMM MOXHa Bi3yaAi3yBaTi 3a AOMOMOTOIO CBITAOBOI MiKpOCKOMiT
AVLLIE B MPOLIECi MOAIAY KAITUHM. [ia Yac MiTO3y BOHM OpraHisoBaHi B Mapy XpoMaTtua, LLO 3EAHYIOTbCS Y YeHMPOMEPax; LEHTPOMEPU € AOKYCOM AASt GOp-
MyBaHHS KiHEMOXOPHO20 BIAKOBOTO KOMIAEKCY, SIKUIA PETYAIOE CEerperaLiito XpoMocoM y MeTadasi. TeAomMepu — Lie MOBTOPIOBAHI HYKACOTUAHI MOCAIAOBHOCTI,
LLLO 3aMMKaIOTb KiHL{i XPOMATKA M YMOXAMBAIOIOTb MOBTOPHY perAikaLijto xpomocoM 6e3 BTpatt AHK Ha KiHLsX XpoMocoM. XpoMaTUAKM OpraHisoBaHi B
KopoTKi nAedi «P» (Bip aHrA. petite — MaaeHbkUI) i AOBri MAedi «Q» (HacTynHa Byksa B aAdasiTi). XapakTepHUM MaAlOHOK CMYr XPOMaTUAW 3yMOBAEHUI
BIAHOCHMM YMICTOM reTepoXpoMaTuHY (MEHLLUUI MOro BMICT Yy CMyrax MOPIiBHSHO i3 MIKCMYTOBOIO AJASIHKOIO), @ FeHW MparHyTb AOKAAI3yBaTMCS Y Mixk-
CMYToBKX AiasiHKax. OKpeMi BOAOKHA XPOMATMHY CKAAARIOTHCS i3 HUTKM HYKAEOCOM, HAMOTaHMX HaBKOAO OKTaMepiB IAEP MCTOHA i 3€AHAHUX AIHKEPHUMM
AHK. IMpomomepu — ue HekoayBabHi AiasHKM AHK, sKi iHILilOIOTE TPAHCKPUIILLIIO MEHIB; BOHM PO3MILLIEH HA OAHIM AIASIHL B HAMNpPSIMKY, MPOTUAEKHOMY
TPaHCKPUNLLi aCOLMOBAHOIO 3 HUMU reHa. EHXaHcepu € peryASTOPHUMK @AEMEHTaMK, siKi MOXYTb MOAYAIOBATH eKcrpecito reHa Ha BiacTaHb 100 kinobas
a60 BGiAbLLY 32 AOTIOMOTOO MOBEPHEHHS AO MOYaTKy TPaHCKPUILLT Ha MPOMOTEPH | HAOOPY AOAATKOBMX PaKTOPIB, HEODXIAHMX AAS 3aMyCKy ekcrpecii nep-
BMHHOI MikpoPHK (npa-mikpoPHK). IHTpOHHI nocAipA0BHOCTI NOTIM 3'epHytoTbCA i3 nonepeaHnkom MikpoPHK (npe-mikpoPHK) 11 yTeopiotoTh ocTatouHe
MOBIAOMAEHHS, sIke BKAIOYAE EK30HM, TPaHCHOPMOBaHI y BIAOK, a Takox 3'- i 5'-HeTpaHcAbOBaHi AiAsHKM (HTA), siki MOXYTb MaTu GyHKLi peryAtoBaHHS.
Okpim eHxaHcepa, npomoTepa Ta nocAipoBHocTi HTA HekoayBaAbHI eAeMeHTM pO3MillieHi B YCiX CTPYKTYpaxX reHOMY; BOHM BKAIOYalOTb KOPOTKi MOBTO-
PEHHS, PEryAsTOPHi GakTOpH, LLLO 3B'A3YIOTb AIASHKM, HEKOAYBaAbHI peryasTopHi PHK i TpaHcnosonm

OcHoBHi  Kj1acy  (PYHKI[IOHaJIBHUX —OCIIIOBHOCTEN
HJHK y reHomi jrofgmam, siki He KOAYIOTh OiJIKM, BKJIIOYa-
10T1b (puc. 1.1):

TTUTSTHK Y npomomepa V1 eHxawcepa, sIKi 3B"3yIOTb (paKTO-

pv TpaHCKpUIILiT OiJika;

* [OUIAHKM 3B s13yBaHH: OUIKIB, SIKi OpraHi3oByIoTh i migTpu-
MYIOTD CIIPYKIMYpU XpoMamuny OUIBII BVICOKOTO PiBHS;

*  HexooyBasvni peeyramopui PHK. 13 80 % renomy, mpwm-
3HAUEHOTro IS PeryyITOpHMUX (YHKIIiN, IepeBaXkHa
Oimprmicte TpaHcKpuOyeThess B PHK - mixkpoPHK Ta
nosri HekopysaibHi PHK (mums. masti), sxi Hikonm He
TPaHCIIIOIOThCS B OLIOK, ajle MOXYTh peryJIioBaTi eKc-
IIPeciro reHis;

*  M0OinbHI eeHemuuHi esemenmy (HaIIPUKIIaZ, MPAHCHO30-
nu). ITpumitHO, 110 Giytbiie HiX 1/3 reHOMY JIIOAVHU
CKJIQJA€ThCS 3 TaKMX «CTpubatounx reHis». Li ezemen-
TV MOXXYTh MaHPYBaTM HaBKOJIO TEHOMY i 3a/Iy4aroThb-
Cs1 IO peryJIALii TeHiB VI opraHisariil XpoMaTHHY;

e cnemiagbHi cTpykTypHi auisHkmn JHK, Bxmouaroun
meaomepu (KiHIIi XpOMOCOM) Ta yeHmpomepu (0OMeXyBa-
4i XpOMOCOM).

Crim, 3asHauMTy, IO OaraTo TeHeTWYHMX Bapiarmin
(noaimopgpismif), moB'A3aHMX i3 3aXBOPIOBAHHSIMM, PO3-
MillleHi B OUIAHKAX, AKi He KoAyloTh Oinkm. Takum
YVHOM, 3MiHa TeHHOI PeryJIsallil MOXKe BUSABUTVICH BasKJIVIBi-
III0O0 B MaTOreHe3i 3aXBOPIOBaHHS, HUK CTPYKTYpPHI 3MiHU
cnenmdiuamx Obikis. Ille ogmH cropripms, KU BUHUK i3
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IIOCJTiIOBHOCTi T€HOMY, IIOJIITa€ B TOMY, IO Oymb-siki ABi

JIOMMHY 3a3BMyan Ha Ourbine HK 99,5 % JIHK-imenTyari

(ira 99 % MaroTh imeHTVYHY IIOCIIiIOBHICTD i3 mMMITaH3e)!

Orxe, iHOMBiAyasTbHa Bapiarlis, BKTIOYaroum avdepeHIiino-

BaHY CXVIBHICTB /10 3aXBOPIOBaHb i BIUIVB HAaBKOJIUIIIHBOTO

cepenioBuIlia, KomyeTbest y MeHIe Hix 0,5 % wmamoi [JHK

(BayKIIMBO, ITIO I CTAHOBWUTD OJIM3bKO 15 MJIH ITap OCHOB).
JBoma HaumommpeHimmmmu gopmamm apiarii JHK

B TeHOMi JIOOVHW € O00HOHYKAeOMUOHI noAimMopghismu

(OHIT) Ta Bapiayii kisvkocmi koniii (BKK).

* OHII € BapianTaMM B OJHOHYKIIEOTVITHMX TO3MILISIX i
MarpKe 3aBXIu 0iaseavti (iCHye JInIle 1Ba BapiaHTV Ha
TIeBHOMY CaWTi B MeXaxX ITOIyJIALi, Harmpukiaz, A abo
T). bymno sussiiero nonan 6 e OHIT omyaM, mpn
LIbOMY iX YacTOTa B Pi3HMX ITOMYJIALISAX JTy’XKe Bapiloe.
3aciIyroByIOTh Ha yBary Taki (oyHKIl:

* OHII TparuisioTecsd B yCiX CTPYKTypax TeHOMy -
eK30HaX, iHTpoHax, iHTepreHHUX Ta KOIyBaJIbHUX
IISHKaX;

e wmaroke 1 % OHII po3mimeHi B KogyBasbHMX [IiyIAH-
Kax; I1e1 BifICOTOK MO>KHa OyJ10 O BU3HauMTH BUIIa]I-
KOBO, OCKUIBKM Taki QUIIHKM CTAHOBJIATH OJIM3BKO
1,5 % renomy;

e OHII, posmimieHi B HeKOAYBaJIbHWMX [IULIHKaX,
MOXYTh BMHMKATU B PeTyJIATOPHNUX eJleMeHTax
TeHOMY, TUM CaMMM 3MIHIOKOUYM eKCIIPecilo reHa;
y Takmx sunankax OHIT MoxyTe OesrocepenHbo
BIUIVMBATV Ha CXVJIBHICTH JI0 3aXBOPIOBAHHS;
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e OHII TakoX MOXyTh OyTV «HEUTpaTbHUMI» Bapi-
aHTaMM, sIKi He BIUTMBAIOTh Ha (PYHKIIifO TeHa abo
deHOTMIT HOCITB;

° HaBiTh «HenTpanbHi» OHIT MoxyTs 6yTVI KOpUCHN-
MW MapKepaM¥, SIKIIIO BOHW YCIIaJKOBYIOTBCS 3 aco-
LirioBaHMM i3 XBOPOOOIO TeHOM YHaCIIiT0K ¢i3naHol
Ormm3bkocti. rmmvnt crrosamy, OHIT i mpyamaaMI
reHeTVUYHW (paKTOp IepedyBaloTh y HepibHOBaxXHO-
MY 3uenienni;

e prwmB ObreimocTi OHIT Ha cXWIBHICTB OO 3axBO-
proBaHHS € CJIaOKMM, 1 3aIMIaeThCs 3'ICyBaTy, In
MOXKHA BMKOPMCTOBYBaTH ifjeHTUIKaIio TaKmx
BapiaHTiB oKpemo abo B KOMOiHalIil /17151 po3pobireH-
Hs1 epeKTMBHMX CTpaTerill IpOrHO3yBaHHs Ta IIPO-
dITaKTUKM 3aXBOPIOBAHE.

e BKK - dopma reHermuHOI Bapiallii, SIka CKJIaJIa€TbCS 3
pisHOI Kinbkocti Bermkmx cycinaix gimaaox JHK (Bim
1000 o minbrIoHIB Tap OCHOB). Y AesIKMX BUIIaIKaX TakKi
sokycy, sk OHII, e GiantenpHMMM i IpocTO My OIII0IOTH-
cs1 abo BUIAIATOTECSA B HIATPYII HacesleHHs. B immmmx
BUIIaZKax BinOyBaeTbcsd CKIagHa IepebymoBa reHOM-
HOTO MaTepiajly, IIPMYOMY B JIFOJICBKIVI ITOITYJISALII Mic-
TaTbcs uncireHHi anerni. BKK BigmosimaroTh 3a KijIbKa
MUTTBVIOHIB IIap OCHOB Pi3HVIX ITOC/IiIOBHOCTEVI T€HOMY
y Oymp-sikmx gBox ocib. [TpnbmmsHo 50 % BKK mictaTs

[eHoM

KOJIyBaJIbHi MOCITOBHOCTI, OTXKe, MOXYTb 3YMOBJIIO-
BaTK IIepeBakKHy YacTMHY (HEeHOTUIIOBOTO PO3MaiTTs
JIIOIVIHIAL

Craip, 3asHaunTy, 10 3minu 8 nocaidoBrocmi JJHK cami
no cobi He Moxymv 3ymoBaioBamu posmaimms gpenomunié
Y A100cvKitl nony4ayii; OKpiM TOro, KilacM4He TeHeTHYHe
yCHaZKyBaHHsS He MOXKe IIOSCHWUTH pi3Hi deHOTMIIN Y
MOHO3UTOTHMX Oym3HAT. Bimmnosimi Ha 1ii 3araikm, viMo-
BipHO, HIOJIATAIOTh B eniceHemuyi — yCIIagKOBaHVX 3MiHax
eKcIIpecii TeHiB, gKi He € HacJIiIKOM 3MiH Yy ITOCJIiJOBHOCTI
JHK (maus. masi).

OpraHizauis rictoHa

Hespakaroun Ha Te IO MavbDKe BCi KIIITMHWM B OpraHismi
MafoTh OJTHaKOBWV Habip TeHiB, y mmdepeHIIivioBaHMX KITi-
TUHAX € Pi3Hi CTPYKTypM Ta (PYHKIIil, 1[0 BUHMKAIOTh yHa-
CTTMIOK JTiHITHO-criennpiuHMX porpaM eKcIIpecii TeHiB.
Taxi cienicpivi I TMITY KITTVHM BiAMIHHOCTI B TpaHC-
Kpuiiil i Tpancanil [JJHK perysrororscs enieenemuunumu
MoznmdiKallisMy, SKi CKIamaloThCs 3 HeKUIBKOX 3MiH, IO
3HAYHO BIUIVMBAIOTH Ha €KCITPecifo TeHiB, y TOMY 4MCIIi:
* Opeanisayia xpomamuny (puc. 1.2). JHK remomy
yIlaKkoBaHa B HYKJIEOCOMM, AKi CKJIa/laroThcs 31 147 map

A
PNy
A% )
Apepra AHK S i
(1,8 netenb,
65113bko 150
< nap OCHoB)
=
o
v
2 Anpo
) ricToHa
>
T
JliHkepHa
OHK
JliHkepHMA
NitkepHa JHK ricToH H1
b lFeTepoxpomaTuH EyxpomaTtuH
(HeaKTMBHMIA) (akTMBHNN)

@-MeTuntoBaHHA
CFAuetunioBaHHsA

Puc. 1.2. OpraHi3aLyifs XpoMaTUHY: A — HYKACOCOMM CKAAAQIOTbCS 3 OKTaMepiB ricTOHa (ABa 3 KOXHOro Niaposaiay — H2A, H2B, H3 i H4), oToueHmx
netaamu 1,8 i3 147 nap ocHos AHK; rictoH H1 poamiweruin Ha 20—80 HykaeoTuAHMX AiHkepHUX AHK Mix HykAeocomamu i poonomarae cTabiAizysatu
3araAbHy apxiTekTypy xpomatuHy. CyBOAMHMLI MiCTOHA MO3UTUBHO 3apPSAXKEHI, LLLO YMOXKAMBAIOE 3ropTaHHs HeraTueHO 3apsiaxeHol AHK. b — BiaHOCHMIA
cTaH poskpyuyBaHHs AHK (y Takuit cnocib — AocTyn A0 ¢pakTOpiB TPAHCKPUMLLT) PEryAtoeTbcst MOAM®IKALLIEID FICTOHA, HAaMPUKAAA, LUASIXOM aLETUAIO-
BaHHS, METUAIOBaHHS Ta/abo PpocPopuAtoBaHHS (Tak 3BaHi 3HaKM). 3HaKM AMHAMIUHO 3amMMCYIOTbCS | CTUPAIOTLCS, AESKI 3 HMX, 30KPeMa aLleTUAIOBaHHS
ricTOHa, «BIAKPUBAIOTEY CTPYKTYPY XPOMATMHY, TOAI SIK iHLUI, @ CaMe METUAIOBAHHSA MEBHUX 3aAWLLIKIB FICTOHA, CXMABHI A0 KoHAeHcauii AHK i npussoasTs
AO MOCTTPAHCKPUML,MHOTO caiAeHcmHry reni. Cama AHK Takox Moxe ByTh METUABOBAHOIO, LLIO 3yMOBAEHO iHAKTUBALLEIO TPaHCKPUMLLT
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[AABA 1 KAiTMHa ik OAMHULIS 3A0POB'S | XBOPOOMU

OCHOB, IO OOepHYyTi HABKOJIO LEHTPaJbHOIO gapa

OiyKiB, HasBaHMX 2icmoxamu. Hykiieocomm HaraayoTh

HaMMCTO, 3'€IHaHe KOpoTKMMM JliHKepHMMM [THK;

ycs CTPYKTypa 3arajoM IicTajla Has3BY «XPOMATMUM».

BaximBo, 1110 3ropTaHHS 11 KOHIEHCAIlisi XpOMaTUHY Y

Oymp-4KiVi KJIiTMHI BapiloloTh y pi3HMX [IiJITHKax T'eHo-

My. OTXe, siiepHNUV XpOMATVIH iCHY€ Y JBOX OCHOBHIX

dopmax (dKxi MOXXHaA BisyastisyBaTu 3a CTaHIAPTHOIO

ricrosoriuHo0 MeTtoaMKo0): (1) TicToXiMiYHO IIijTb-

HUV 1 TPAHCKPUIILIVIHO HeaKTUBHWVL 2e1mepoxXpoManun

i (2) ricroxiMiuHO OVICTIEPCHMUII 1 TPaHCKPWUIILIIIHO

aKTUBHUM eyxpomamun. OCKIIBKM JIMIIIe eyXpoMaTuH

YMOJJIVMBIIIOE eKcIIpecifo reHiB i TmM caMum 3abes-

Ieuye ieHTUUYHICTh Ta aKTMBHICTh KITMH, € Oararo

MexaHi3MiB, 1110 PerysoloTh CTaH XPOMaTMHY (JMB.

Jasti).

*  MemuaroBanna JJHK. Buicokmyt piBeHb MeTVITIOBaHHS
JHK B perynaropHux ejeMeHTax I'eHa 3a3B/U4ai IIpu-
BOOUTH [0 KOHJEHcallil XpOMaTUHY ¥ IpUTHiYeHHs
TpaHCKpUIIIil (cavleHcHHTY). Sk i Mommdikariiro
ricrora (gms. masti), meTwnosanHs JHK perysromoTs
MeTwITpaHcepasy, deMeTWwIoBajIbHI depMeHTH i
MeTwwtboBaHi JIHK-38"sa3yBasibHi OiKm.

* Modugixayia eicmona. Hyxieocomn € BUCOKOOM-
HaMiYHMMM CTPYKTYpaMM, PeryjIbOoBaHUMM HU3KOIO
sTepHMX OUIKIB Ta ITOCTTpaHCISIITHMI MozmdiKarti-
SIMIL:

°  KoMmiexcu peMoOet0BaHHA XPOMAMUHY MOXYTh Tiepe-
mimryBaTi Hykiteocomn Ha JIHK, poskpusaroui (abo
3aKpMBar0yi) peryJIATOPHI eJIeMeHT reHa, 30KpeMa
IpoMoTepw;

°  KOMNAKCU «3ANUCYBAHHA XPOMAMUHY» BUKOHYIOTbH
noHazn 70 pisHMX KOBaJIleHTHMX MopydiKalii ric-
TOHA, 3arajloM II03HAYalOTbCs K Mimku. J1o HuUX
HaJleXkaThb MeTWIIOBaHHS, alleTWIIOBaHHS Ta ¢oc-
dopwnosannsa  crenudiuyHMX  aMiHOKMCIOTHUX
3aJIMIIKIB TiCTOHA: 2ictmoHobe memuaobanms Ji3uHIB
V1 apriHiHiB 3iMICHIOEThCS CrIelndiuHMM 3aIIiCy-
BaJIBHMMI (PepMeHTaMI; METVWIIOBAaHHS 3a/IVIIKiB
JI3MHY MOXe IIPVBECTV 10 aKTMBallii abo IpurHi-
UeHHs TPaHCKPWIIIIil, 3aJ1eXKHO BiJl TOTO, KW 3aJI1-
IIIOK TiCTOHa «moMiueHo». [icmonobBe avemuiobanns
3JIVIIKIB JT3MHY (III0 yTBOPIOIOTHCS BHACIOOK il
ricroHareTwITpaHcdepasi) Ma€e TeHIEHIIIIO 10 PO3-
TOpPTaHHS XPOMaTVHY Ta IIOCVJIEHHS TPaHCKPUIILIT;
ricToHpeanieTusiasy po3BepTalOTh eyl Mpolec y
3BOPOTHOMY HAaIIpSIMKY, IO HPWU3BOAUTH 0 KOH-
TeHcaril xpomartusy. [icmonoBe gocghopurtobanmis
3UTMIIIKIB ceprHYy MoXe abo posropraTii, abo KOH-
JIEHCYBaTV XpOMaTWH, 11100, BiAIIOBIIHO, ITOCVITTI
abo 3arajlbMyBaTV TPaHCKPUIILLiIO;

° TiCTOHOBI MITKM € OOOPOTHMMM Yepe3 aKTHMBHICTH
«cmupameni6 xpomamuny». Iami Oinku pyHKIiOHY-
IOTB AK «HUmMadi XpoMamuHy», 1o 38’ A3y10Th TiCTOHM
3 0COONMBUMM MiTKaMM i B TaKmM CIocib peryrmo-
FOTh €KCITPeCito TeHiB.

Mexanismn, mno’szaHi i3 KiIiTHMHHO-crienMdiyHM
eIlireHeTVYHVM PeryJIIOBaHH:AM OpTaHi3allil reHOMy Ta
eKcIpecii TeHiB, € myxe cxIagHumyu. Hespaxaroum Ha
TOHKOIIIi, MOXKJIVBICTh MaHIiIyJIIOBaHH: IIMMM IIpoLiecamy,
HIBMAIIe 3a Bce, Oyme 3Ha4HMM 3000yTKOM Yy JIiKyBaHHI
XBOPOO, OCKUIBKM OaraTto 3 HMX IIOB's3aHi 3 yCIIaJKoBa-
HUMM a00 HaOyTUMM eIlireHeTMYHVMY 3MiHaMWu, a Iopy-
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IIeHa PeryJIallis «eIireHOMY» Biflirpae LIeHTpaJIbHy POJIb
Yy PO3BUTKY HOOPOSKICHMX 1 3JI0SKICHMX HOBOYTBOPEHb
(rmaBa 6). OkpimM TOro, Ha BiIMiHy Bif TeHeTHMYHMX 3MiH,
elireHeTWYHi 3MiHNM (HaIIpMKIIaz, aleTII0BaHHA TiCTOHA
ta MerwnoBaHHa [JHK) e oBGopoTHMMM, OTXe, MOXYyTb
HijjjiaBaTiCs BTPYyYaHHsM; [IiVicHO, iHriGiTopm rictoHme-
arteTwiasy 7 inribitopmu merwnosanug JIHK Bxe BuKO-
PVCTOBYIOTB JISL JTIKYBaHHS Pi3HMX (POPM paKy.

MikpoPHK i poBra HekopyBaabHa PHK

IHIIMYT MexaHi3M peryJsisaLii reHiB 3a/1eXKUTh Bif PyHK-

i HekoaysanesHMx PHK. SIK BuIumiBace 3 Hassy, iX KOmy-

IOTh TeHV, SKi TPaHCKPUOYIOThCS, ajle He TPAHCIIIOIOTHCS.

Xoua icHye Garato pisHMX ciMericTs HekonyBaibHMX PHK,

TYT POSIJIIHYTO JIMIIIE [IBa IIPUKIIaIN: HeBeJIVKi MOJIeKyIIn

PHK, mo nasusarorbesa MikpoPHK, i moBri HekofyBaIbHi

PHK, sxi micTsaTe noHaz, 200 HyKIeoTH/IiB.

* MixpoPHK - BinHOCHO Kopotki PHK (y cepemnbomy
22 HyKIIeoTVaN), AKi (PYHKITIOHYIOTh HacaMIleper It
peryoBaHHs TpaHoLALil minbosux MPHK y Bifmosiz-
Hi OUtkn. ITOCTTPpaHCKPUILIVIHWMIL CaViJIEHCHMHI eKC-
npecii reHiB, Akui BUKoHYy0TH MikpoPHK, € ocHOB-
HVMM VI €BOJIIOIIiFfHO KOHCEepBAaTMBHMM MeXaHi3MOM
peryJisnii reHiB, HasIBHMM Y BCix eyKapioTiB (pocvH
i TBapmH). HaBits GakTepii MaloTh IPVUMITUBHY Bepcito
IIbOTO 3araJIbHOTO MeXaHi3My, SIKUW BOHW BUKOPWC-
TOBYIOTB, 1100 3axvcTuTy cebe Bin uyxopiguoi JHK
(HamrpwKITag, Bif doaris i Bipycis).

e T'enom ymopymay Mictute Maroke 6000 renis mikpoPHK,
mo yviate B 3,5 pasa MeHIIe Bifl KUIBKOCTI TeHiB, fKi
KomytoTh Oimkm. Takox oxpemi mikpoPHK perymo-
IOTh JIeKUIbKa TeHiB, sIKi KOIyIOTh OUIOK, IIIO Ja€ 3MOry
koxHi MikpoPHK KoperysmosaTy rporpamu ekcrrpecit
renis. YHacinok TpaHckpwiilil redis mikpoPHK dop-
My€TbCS IIEPBVHHWMII TPAaHCKPUIIT, SKWII IIOCTYIIOBO
00po0IIsIETHCS B MEHIII CerMEHTH, BKITIOYarouy oOpi3aH-
Hs dpepMeHTOM Oaticep. Lle 3yMOBIIIOE yTBOpEeHHS 3piInx
onHosnaHIorosnx MikpoPHK (Big, 21 mo 30 mHyxteoTn-
I1iB), IIIO ACOIIIOIOTHCH i3 OaraToOUIKOBIIM KOMIUIEKCOM,
axkuy  HasuBaeTbest PHK-imgykoBaHMM — KoMITIeKcoM
camwrtercyHry (RISC, puc. 1.3). ITogablie 38"g3yBaHHS
ocHoB ofgHoJ1aHIforopoi MikpoPHK Ta i mitmeni - MPHK
capsmoBye RISC abo Ha iHnyxkitiro posmervrenns MPHK,
abo Ha npurHiveHH: ii Tpancoranil. Orke, MPHK 3a3Hae
NOCMPAHCKPUNYITIHO20 CATLACHCUHRY.

Lle Mo)XHa BUKOPWMCTOBYBATV B TaKui1 ciociO. Hefeauki
inmepcpepenyiini PHK (siRNA) - KOpOTKi ITOCITiHOBHOCTI
PHK, axi mMoXHa BBOAWTM B KITMHU. BoHmM ci1yryroTsb
OCHOBOIO 11 dpepMeHTa jJavicep i B3a€EMOMIIOTH i3 KOM-
mwriexkcoM RISC amanoriuno mo emmorenHmx MikpoPHK.
Cunrernuni siRNA, gxi MOXyTb cHpsIMOBYBaTH CIle-
mudiuni Buan MPHK, € moryxauMM jabopaTopHuMM
iHCTpyMeHTaMVI IJIs1 BUBYeHHs PYHKIIIT TeHiB («TexHOIIo-
Tist HOKJlayHy»); BOHV TaKOX IIepCIIeKTVUBHI K JIIKYBaJIbHi
daxTOopM I CaVUIEHCHHIY IIaTOTeHHWX IeHiB, Halpu-
KJIaJl, OHKOTeHiB, II[0 OepyTh y4acTh y HEOIUIACTMYHIX
IIepeTBOPEHHSIX.

* JloBea nexodyBarvna PHK (IncRNA). I'enom sronvHm
TaKOXX MICTUTB y>Ke BeNMKY KiUTbKicTh INCRNA - mipu-
HaviMHi 30 THC., IpUYOMY 3arajibHa KUIBKICTh ITOTEH-
LIIVIHO IIepeBMIIye KilbKicTe KopmyBambHmx MPHK vy
10-20 pasiB. IncRNA perymooTs eKcIpeciio reHis
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Puc. 1.3. YTBopeHHA MiKkpoPHK Ta ixHi MexaHi3m peryasauii
YHKLINA reHa. YHacAipoKk TpaHckpunuii reHis MikpoPHK yTBoptoeThb-
cs nepeuHHa MikpoPHK' (npa-mikpoPHK), sika 06pobasieTbcs B aapi 3
yTBOpeHHsM npe-mikpoPHK, wo ckaapaetbes 3 opHoro AaHuora PHK i3
BTOPUHHUMM NETASIMU Y BUTASIAI LUMUABKM, SIKi 3a6€3MedyioTb MOAOBXKEH-
Ha pBoAaHLorosoi PHK. Micas Toro sk npe-mikpoPHK ekcrniopTtyetbes
3 AAPa 32 AOMOMOTOlO CrneLndiYHUX TPAHCMOPTHUX BiAKiB, LIMTOMAA3-
MaTU4HUA depmeHT Oalicep obpobasie npe-mikpoPHK 3 yTBOpeHHsM
3piAnX ABoAaHLioroBux MikpoPHK, ski mictatb Bia 21 Ao 30 HykAeoTH-
Ai. MikpoPHK 3ropom poskpyuyeTbcs, 1 opepaHi OAMHUYHI AaHLIOTM
BBOAATbCA Y 6araTobirkosuit PHK-iHAyKOBaHMIA KOMMAEKC CatAEHCUHTY
(RISC). 3B'a3yBaHHs ocHOB oaHOAaHLjorosoi MikpoPHK Ta ii MiweHi —
MPHK — cnpsamosye RISC abo Ha iHaykuito po3siienaeHHs MPHK, abo Ha
NpUrHiveHHs 11 TpaHcAsLii. Takum unHoMm, reH MPHK 3a3Hae nocTTpaH-
CAALIMHOTO CaMAGHCUHTY
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[eHoM

A AKTUBALIATEHA

PHK-iHgyKoBaHui
[loBra Hekogy- KOMMIEKC CaNeHCMHIY
Baan%ﬂ

[loBra HekopyBanbHa
PHK-nactka (IncRNA-nacTtka)

b CYNPECIATEHA

( = Cynpecisn re1a

MeTunioBaHHs,

aueTunioBaHHA

[ia Ha cTpyKTypYy
. XPOMaTUHY

MynbTMCy60ANHNYHII KOMIEKC

Puc. 1.4. PoAab poBrux HekopyBaAbHux PHK (IncRNA): A —
INcRNA MOXyTb MOAeriumTY 38'3yBaHHS $aKTOPIB TPAHCKPUMLLT i B Takui
crocib cnpusTK akTusauii reHa. b — Hasnaku, INCRNA mMoxyTb nepesakHO
38'A3yBaTH BaKTOPW TPAHCKPUMLi i TMM cammm 3anobiraT TpaHCKpUnLi
reHiB. B — Mopmoikauis rictoHa Ta AHK auetuaasamm abo meTmAaazamu
(abo peaLeTAA3aMM | AeMETUAA3aMM) MOXe ByTU 3yMOBAEHA 3B'A3yBaHHAM
INcRNA. I — B iHWwKx Brnaakax INCRNA MoxyTb BUKOHYBAaTU POAb PULLITY-
BaHHSA AAS CTabiAiZaLii BTOPUHHMX UM TPETUHHUX CTPYKTYp Ta/abo MyAbTU-
CyBOAMHUYHUX KOMMAEKCIB, SIKi BMAVBAOTb Ha 3araAbHy apXiTeKTYpy Xpo-
MaTWHY YM akTUBHICTb reHie. (3a oaHumu K.C. Wang, H.Y. Chang: Molecular
mechanisms of long noncoding RNAs, Mol Cell 43:904, 2011.)

KislbkoMa criocobamm (puc. 1.4); Hanpwkiiajg, BOHU
MOXXYTb 3B'3yBaTHCS 3 TUITHKaMV XpOMaTVHY, obMe-
xytoun poctyn PHK-momimepasm 1o KomyBaJbHMX
TeHiB y MeXXax AUISHKM. Havsigomimmim mpuxiagom
penrpecuBHOI dyHKLIT € XIST, axuit TpanckpuOyeTbes
3 X-xpoMocom i Bimirpae BaxmBy posb y disiono-
riumin 1f inakryBamii. XIST cam ynukae X-iHakTuBarlii,
ajte popMye pelpecuBHII «IUIall» Ha X-XPOMOCOMi, 3
SKOI TPaHCKPMOY€EThCS, IIPU3BOAAIN IO CAVUICHCHHTY
reHa. | HaBmakm, Oys10 BU3HAHO, 110 GaraTo eHxaHcepiB
€ canrtamu cuHTe3y IncRNA, nipu 11boMy ocTaHHi po3-
IIMPIOIOTh TPAHCKPWUIIIIIIO IIPOMOTOPIiB T'eHa 3a J0IO-
MOTOIO pi3HMX MexaHismiB (mms. puc. 1.4). Cyugachui
TOOCTiIKeHHs BMBYaloTh poilb INcRNA y maroremesi
TaKVX 3aXBOPIOBaHb, SK aTePOCKIIEPO3 i pak.

PedazyeaHHs 2eHis

LikaBi HOBi pO3pPOOKM, 1110 AAIOTh 3MOTY AyXKe crielndiy-
HO pefaryBaTyi T'eHOM, MalOTh yCi IIaHCK PO3IIOYaTul epy
MOJIEKYJIIPHOT peBOJIIONii. [[)Kepeso TaKux yCHiXiB IiJIKOM
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