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TA OIISIA

HJI51 YOTO ITOTPIBHI IIMPKATHI
PUTMMWU, ABO JIK SMIHUTU XI/]
«bIOJIOTTYHOTO TOOVHHWUKA»

HoOGeniBcbka npemis 3 ¢isiosorii i Meguumam
2017 p.

2 aicoemust Hobeniscokuil komimem npu Kaponincvkomy meduurnomy incmumymi
ozonocug imena raypeamie Hobeniscvkoi npemii 3 ¢izionoeii i meduunu 3a 2017
pix. Humu cmanu mpoe amepuxancoxux yuenux: oucepppi Xonn (Jeffrey C.
Hall), Maiixn Poc6aw (Michael Rosbash) i Maiixn Suz (Michael W. Young). Ha-
20p0dy M npuUCyOHceno «3a GIOKPUMMS MOICKYIAPHUX MEXAMIZMIB, U0 KOHIN-
POIOIOM YUPKAOHULL PUTM>.

POMAHIOK
Ceiiana IBaniBHa — [Topiune orosomenns gaypearis HobemiBebkux mpemiii 6e3 mepe-
KaH/u/aT GiosoridHmX Hayk, OiJIBIIIEHHST € HAUOIIBII OYiKyBaHOIO MOJIEI0 Y HAYKOBOMY CBITi,

CTApIHVIV Hay KOBIIVL AKa 3aBK/1 IPUBEPTaE J0 cebe MIIbHY yBary BChbOIO CYCIIiIbCTBA.
criiBpo6itHMK IHCTUTYTY

Gioxinii int. O.B. [awraita [Iporo poky 116-ii HOGemiBChKMA THKJEHD Y CTOKFOJ'IbMi poato-
HAH Yxkpaitm yaBcst 2 JKOBTHsT 3 oroJiomeHHss HoOemiBChbKUM KOMITETOM IIpH
KapousiHcbkoMy MeauuHOMY iHCTUTYTI iMeH saypeatis Hobesnis-
cbKoi npemii 3 piziostorii i MmexummHn. Criicok HOMiHAHTIB Ha Tpe-
mito mictiB 361 iM'st BUeHUX, sIKi 3pOOMJIN HAWBATOMIIII BiZIKPUT-
TS B 1Miii rayaysi. 3a yMoBamMu 3amoBiTy 3acHoBHUKa HobGeniBchbKoi
mpeMii MIBeACHKOTO MifAIpueMId i BuHaxignuka Anbppena Hobe-
a5t (1833—1896) 1eii crMcok TPUMAEThCA B CEKPETi 1 MoKe OyTH
ONpUIIIOIHEHNH TiJIbKY Yepe3 50 POoKiB.

Hanepenozni orosoments pirtenast HoGemiBCcbKOTO KOMITETY
BizjoMa cBoiMu mporuosamu kommanisg Clarivate Analytics, gka
HemogaBHo Bimokpemusacs Bix Thomson Reuters, HaszBaja Haii-
iMoBipHimmx nperengenTis Ha HobGemiBebKy mpemito 3 ¢isioso-
rii Ta megunuau 2017 p. Ilo-nepiie, e Jipoic Kenrai (Lewis C.
Cantley), nupexrop Ientpy paky Canapu i Exyapma Meiiep npu
Mennuniii mkosai Kopuenbebkoro yuisepeurtery (Weill Cornell
Medicine) y Hpio-Mopky (CIIIA), sikuii BiAKPUB CUTHATBHUIL

KOMICAPEHKO . . ., "

Cepriit Bacwboys — TIsX (bOC(bOlHOSHTHn—B-IilHaSQ (PI3K) i 3’scyBaB iioro posm y
axanemix HAH Vkpaitin, pocti nyxuut. [lo-apyre, IMOBIpHUM KaHIUIATOM Ha IIPEMIlO Ha-
mpexTop IHCTUTYTY GioXimii sBasn Kapsia @picrona (Karl J. Friston), mpodecopa Ilentpy Heii-
im. O.B. Hayutagina HAH Vkpaian posisyauizariii Wellcome Trust nipu YHiBepcuTeTChKOMY KOJIE/KI
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Ilxeddpi Xoun (Jeffrey C. Hall)

Jlonnona (Besuka bpuranis) 3a iioro sHauHWI
BHECOK y METO/AN aHasizy 300pakeHb MO3KY, B
TOMY YHCJ 300paskeHb, OMep/KAaHUX 3a JOMO0-
MOT0I0 MarHiTHO-pe3oHaHcHoi Tomorpadii. Ilo-
tpete, HobemBebKy 1peMiio Morjii 6 OTpuMaTH
[Oanp Yan (Yuan Chang) ra ii wososix Ilatpik
Myp (Patrick S. Moore) 3i mKogu MeauITHNA
ITitcbypsbkoro yuiBepcurery (IlencuabBamis,
CIIIA) 3a BiZKpUTTS Bipycy reprecy JIOAUHNU §
(HHVS8 a6o KSHYV), mo Bukiaukae capkomy Ka-
MIOII — 3JIOSIKICHE HOBOYTBOPEHHS IIKIPH, sIKe
tparsietbest y 40—60 % mozeit 3i CHI{owm [1].

Kpim Toro, 6arato xto, 30Kpema it aBTopu cTaT-
Ti, ouikyBaB, mo HobesniBehKy mpemito 1aayTh 3a
BIZIKPUTTS TEXHOJIOTI1 pelaryBaHHS T€HOMY Me-
tonom CRISPR/Cas. Ile#i meTon BigkpuB yHi-
KaJIbHI MOXKJIMBOCTI JIJIT TOYHOTO, HIBUAKOTO i
JIEIIIEBOTO BHECEHHsT 3MiH y reHoM (gene editing)
MPaKTUYHO OyAb-AKUX OPraHi3MiB i, 3p0O3yMiJo,
MOsKe OyTH BUKOPUCTAHWH Y MOJICKYJISIPHIN Me-
JunrHi (reHHiit Tepariii) Ta y cydacHux 6i0TeXHO-
sorisix. IluMu BYUeHUMU MOTJIM OYTH Hacamrepes|
Jlxennidep [lymnna (Jennifer Doudna) 3 Kaui-
(hopmiiicpkoro yaiepcurety B bepxai (CIIIA) ta
dpanmysbra gocmignuns Emmanyesns [llapren-
the (Emmanuelle Charpentier), sika mpaitioe B TH-
crutyTi indekiiitaoi Gioorii ToBapuctsa Makca
[Inanka (Bepain, Himewunna) ta YuiBepcurerti
Ymeo (IIBertist).

OpnHak i 1IbOTO POKY TIPOTHO3U EKCIIEPTiB He
crpaauscst. Jlaypeatamu 108-i1 HobGesmiBebkoi
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Maiika Poc6am (Michael Rosbash)

Maiiks STur (Michael W. Young)

npemii 3 ¢isiosiorii Ta Meaumunan (212—214 3a
PaxyHKOM) CTaJlM TPOE aMEPUKAHCHKUX YUYEHUX:
Jlxxeddpi Xomn (Jeffrey C. Hall), Maiikn Pocbat
(Michael Rosbash) ta Maiikn dur (Michael W.
Young). Cekperap HobesiBchkoro komitery 3 ¢i-
3iosorii Ta meauinau Tomac [lepamann (Thomas
Perlmann) orosiociB MOTUBYBaHHSI PillIeHHSI ITPO
HATOPOJIKEHHST: BYeHi OyJIM YIOCTOEHI IMi€i mpe-
CTUIKHOI HATOPO/IN <32 BiJIKPUTTS MOJIEKYJISIPHIX
MeXaHi3MiB, 1110 KOHTPOJIOIOTH IUPKAJHUN PUTM».
3rigHO 3 OdImiTHUM TIpec-pesi3oM, JaypeaTu
«3MOTJIN TIPOHUKHYTH BCEPEANHY «Hi0NOrTYHOTO
TOJIMHHMKA» Ta BU3HAYUTU BHYTPIIIHI MeXaHi3MU
iforo po6oTn. IX BiIKpUTTS PO3KPUBAIOTE, K POC-
JIMHU, TBAPUHM Ta JIFOI CUHXPOHI3Y10Th CBOI Gio-
JIOTiUHI pUTMM 31 3MiHaAMHU, 1[0 BifOyBalOThCA Ha
3emuti» [2]. LlepemMoHig HarOpoIsKEHHS JTaypeariB
BinOynerbest 3a tpaauiiero 10 rpyans y Crok-
rosibMi B gierb eMmepti Asbdpena Hobens. Kopoib
[Isemnii Kapn XVI IycraB BpyunTh JlaypeaTam
JIATIJIOMU Ta 30J10T1 Me/iasti, CTBOPEHi MIBEJCHKUM
ckyJbritopoM Epikom JIiHaGeprom, a HaCTYIHOTO
s HobeniBebkuii hoHI iepekazke rpoiii Ha IXHi
GaHKIBCbKI paxyHKHU. Y 3B’M3Ky 3 MaAiHHAM Kyp-
Cy TIBEICHKOI KPOHW OyJI0 TPUIHSITO PillleHHs
po 36iibinentst B 2017 p. poamipy HobesmiBebkoi
npemii 3 8 10 9 mutH iBeachbkuX KpoH (1,12 murH
mon. CIITA).

Xto x 1i mioan, akum y 2017 p. motamaHumio
orpumat HobGemiBebky npemito 3 (isiosorii ta
MEUITHNA?
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72-piunuii 3acaysxkenuii mpodecop Giomorii y
Biacrasii [Ixxeddpi Konrop Xonn mpaiosas y
CIIIA B bpanneiicbkoMy yHiBepcuTeTi B YoJiTe-
Mi (mTaT Maccauyycerc) ta YaiBepcuteti Mena B
Opomno (mrtat Men). [Ixxeddpi Xomxn mapoguces
3 tpasusa 1945 p. y Heio-Mopky B cim’i perop-
tepa arentcTBa Associated Press 3 Bpyxiina,
JUTUHCTBO IIPOBiB y Iepeamicti BammHrrona
(oxpyr Komym6ist). ¥ 18 pokiB BiH BCTYIUB /10
AmxepcTebroro KoJsiepky B Maccauycerci, se
3100yB cryninb Gakanaspa. [lxkeddpi maamy-
BaB TPUCBATUTH cebe MeIWINHI, OMHAK TTi/l Jac
HaBYAHHA B KOJIEIDKI 3aIliKaBUBCSI TE€HETUKOIO.
[Mepurum itoro Buutesnem 6ys Dimin I3 (Philip
Ives), yuenp renernka Amnbbdpema CrepreBaHTa
(Alfred Sturtevant). Is3 nepemas Xony cekpe-
™M pobOTH 3 Apo3odijaMu — HAUMOMYJIsIPHi-
UM MOJIeJIBHUM 00’€KTOM reHeTuku. llizHimre
Ilxedpdpi Xomn omep:kaB CTymiHL MaricTpa y
Bammnrroncokomy yHiBepcuteti B Cietuti (mrat
Bamunrron) i 6yB peKOMEHZOBAHUI 10 BCTYILY
B aCIipaHTypy [PU Bi/iIiJIi TEHETUKH 11bOTO yHi-
BEPCUTETY, /le TTPAITioBaB Mia KepiBHUIITBOM Jlo-
perca Cenpnepa (Laurence Sandler). ¥V 1971 p.
xeddpi Xomnr 3axucTuB aucepraiiio i mouyas
mpamoBat B Jabopartopii  Ceiimypa DBemsepa
(Seymour Benzer) B KamicdopniiicbkoMmy TexHo-
soriunomy inctutyTi (Ilacagena, mrat Karicdop-
mig). 3 1974 p. i no Buxoxmy Ha menciio y 2008 p.
BiH mpamoBaB y bpanpmeiichkomy yHiBepcuTeTi
(Yonrem, mirat Maccauycerc), y 2004—2012 pp.
3a cyMicHUIITBOM — B YHiBepcuteTi Mena (Opo-
Ho, mrat Men). /Ixxeddpi Xomm maropomkennit
MeaJio AMEPUKAHCHKOTO TEHETUYHOIO TOBa-
pucTBa, € wieHoM HarioHasbHOT akajgemii HayK
CIITA (2003), itoro BimsHaueHo npemiero Ipybe-
pa B ramysi metiposiorii (2009), mpemieio Jlyisu
I'pocc Xopsiit Komymbiiicbkoro yHiBepcureTy
(2011), mpemiero Meccpi YuiBepcurery IliBnen-
noi Kamidopwii, MikHAPOIHOIO TIpEMi€i0 KaHaI-
cokoro ¢doumay Gairdner (2012), a takox mpe-
Mieto IIlao B ranysi HayKu PO KUTTSI Ta MEIU-
nwau (2013). 3apas [Ixeddpi Xoan npokuBae y
ciambepKilt MiciieBocTi mTaTy Men. Bin samumus
HayKy «4epe3 Opak (hiHaHcyBaHHS Ta 30i/IbIIeH-
Hs IHCTUTYMLiHOI Kopytiii». Komrru Bix Hobe-
JIBCBKOT TpeMmii TuraHye mepenatu OiarofiitHiit
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oprasisaiiii, SIka psATY€ JOMAIlIHIX TBApUH BiJl 1O-
BEHE, CIPUYNHEHNX yparaHaMu.

73-piunmii mpodecop Maiika Moppic Pocbarn
npainioe y CIIIA B bpanjeiicbkomy yHiBepcureTi
B Yoatemi (mtar Maccadycetc), a TakoX € J0-
craigaukom Memuanoro inctuTyTy loBapaa X'io3a
y Yesi Yeiisi (mrar Mepisen). Maiika Poc6arin
napoauscs 7 6epesus 1944 p. 8 Kansac-Ciri (murat
Miccypi) B ciM’i eBpelicbkux OisKeHINB, SKi 3a71-
iy Haruetebky Himewunny B 1938 p. bateko
Maiiksia 6yB cHATOraIbHUM KaHTOPOM, 2 MaTH —
IIUTONATONOTOM. KoJIn XJI0MIMKyY BUTIOBHUIIOCS 2
poxu, poarHa Tepeixana 10 bocrona (mrat Mac-
cauycerc), a B 10 pokiB BiH BTpaTuB 6aThKa, SIKUI
momep BiJ ceprieBoro Hamaxy. Maiika Pocbart
TJIAHYBaB CTaTH MaTEMAaTHKOM, aje MiCIs Kypcy
6iosorii B KamiopHiiicbkoMy TeXHOJOTIYHOMY
incrutyTi (Ilacanena, mrar Kamidopnisa) Ta miT-
HbOI MpakTUKK B JTabopaTopii Hopmana [lesinco-
Ha (Norman Davidson) smiauB cBoi Hamipu. Poc-
Gam 3akimuns KamidopHilicbkuit TexHOMOTIHAI
inctutyT y 1965 p. 3i ctymenem 3 ximii. 3a paxy-
ok crunenzii Mynbpaiita BiH YIPOLOBK POKY
crakyBaBcst y Dizuko-xiMiyHoMy iHCTHTYTI Gio-
gorii B [apuski i 8 1970 p. 3100y8 crynins PhD
3 6iodisuky B MaccauyceTCbKOMY TeXHOJIOTIUHO-
My iHcTuTyTi. [Iicsst TphOX POKIB JJOKTOPAHTYPH B
raysi reneruku B EquaOyp3bkoMy yHiBepeuTeti
(Besnmka Bpuranist) Pocbamt y 1974 p. mouas mipa-
mioBaTu Ha (akyasTeTi bpanjeiicbkoro yHisep-
cutety, fie o3HatioMmuBcs 3 /xxeddpi Xommom,
SAKHUI CTaB He JIUIIE CIIiBABTOPOM HOTO HAyKOBUX
JOCiKeHD, a it apyrom. Y 1980-x pokax Pocbari
OIPYIKUBCA 31 cBOETo actipanTkoio Hazero AGoBuy
(Nadja Abovich), Huni Mae 1BOX opocauX AiTei:
noubky Tanto Ta macepburrio [Taysy. Maiika Poc-
6arir € qupexkTopoM HarioHaIbHOTO EHTPY MOBe-
JIHKOBOI reHomiku bpanzeiicbkoro yHiBepcute-
Ty, a 3 1989 p. — mie & mocmimnukoM MenuaHoro
incturyty loBapma X'103a y Yesi Yeiisi (mrrar
Mepinenm). Kpim Toro, Bifl € CIIiB3aCHOBHIKOM Ta
YJIeHOM HAayKOBO-KOHCYJIBTaTHBHOI PaJyl KOMIIa-
uii Hypnion Inc. — gouipupoi kommawnii Eli Lilly,
1[0 3aliMAEThCs PO3POOIEHHSAM JIKIB IIPOTH PO3-
JIa/liB MEHTPATbHOT HEPBOBOI CUCTEMHU, a TAKOXK
JIOKJIIHIYHOIO TIEPEBIPKOIO JIKIB OO0 1X 3/1aTHOC-
Ti BIUIMBATU HA TIPOIIECU CHY, TOPYIIYBAaTU IUP-
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Ka/lHi PUTMU Ta BUKJIMKATU 3BUKaHHSA. Malki
Pocbarir 6yB HaropoIKEHU I MPEMIET0 /ISl PO3BH-
TKYy HayKoBoi Kap'epu HaiioHajbHOro iHCTUTYTY
3nopoB’a (1976—1980), mpemieio A1 BUAATHUX
BUITYCKHUKIB KamihopHifIChKOTO TEXHOJIOTIYHO-
ro iHctutyty (2001), mpemi€ero B ranysi XpoHO-
6iosorii «IIpaBuno Amodda» (2008), npemicio
Ipybepa B ranysi meiiposorii (2009), npewmiero
Jlyisu Tpocc Xopsiigr Komxymbiiicbkoro ymiBep-
curtety (2011), MikHApOJHOIO TIPEMIEID KaHAJ-
cbroro ouay Gairdner (2012), npemieto Meccpi
VYuisepcutery IliBnennoi Kamidopmnii (2012), XII
mopiynoio npemieio houay Wiley B ranysi Giome-
nnannx Hayk (2013) ta npewmiero Illao y ramysi
HayKW TIPO KUTTA Ta Meauimau (2013).
68-piunnit mpodecop Maiika Yoppen Anr
npaiioe B PokdennepiBcbkoMy yHiBEpCHUTETI y
Heio-Mopky (CIITA). Bin nHapoauscs 28 Gepesnst
1949 p. B Maitami (mrrat Dnopusa). Voro 6arbkn
Oysin asieki Bij HayKu: GaThKO TIPAIoBaB y KOM-
Maxii 3 MpoIasKy aJfOMiHII0, MAaTU — CEKpeTapeM
B fopuanuHiil dipmi. OgHaK BOHN MiATPUMYBAIN
iHTepec xyomunka 10 Hayku. Came 3 kaurn Jlapsi-
Ha, TIoZIapoBanoi barbkamu, Maiiki AisHaBCS PO
icHyBaHHSI 3araZkoBOTO <«0HiOJIOTIYHOTO TOAMH-
HUKa» 1 3aIliKaBUBCA II€T0 TEMOIO. 3TO/IOM CiM's
nepeixasa B [lamnac (inrat Texac). ¥ Texacbkomy
yuiBepcuteti B Octini B 1971 p. Maiikn Aur 3z10-
6yB cryminb Gakanaspa 3 6iosorii, a B 1975 p. —
JIOKTOPCHKUI CTYMiHDb 3 TEHETWKW. 3TOIOM BiH
nepeiiiioB 10 Meauunoi mkosn CreHdopachKo-
ro yuiBepcurery (mrar Kamidopwmis), a depes
nBa poku (y 1978 p.) — no PokdemnnepiBchbkoro
yuiBepcutery B Hpio-Mopky. [lesikuit uac mpario-
BaB TakoX y Mennunomy KoJie/iki ElfiHiTeitHa B
Heio-Vopky. B 1984 p. orpuMaB 3BaHHS J10IleH-
Ta, B 1988 p. — npodecopa, y 2004 p. itoro Oyio
[IPU3HAYEHO Bille-TIPE3UIEHTOM 3 TTUTAHb aKajie-
MiuHUX c1ripaB PokdesiepiBCbKOTO YHIBEPCUTETY.
¥ 2007 p. Biu ctaB unenom HarionampHoi akaze-
Mii Hayk CIIIA i AMepukanchKoi akazemii MiKpo-
6iosorii. Maiiki STHr HArOPOAKEHMIT CTUIIEHIIEI0
Donpay Anape ta benmu Meiiep (1978), npemieio
[Titrenapira/Amodda Bix Tosapucta mocii-
JuKeHb Oiostoriunux purMmis (2006), pemiero Ipy-
6epa 3 Heirposorii (2009), mpemieio Jlyisu I'pocc
Xopsinr Koxymbiiicbkoro yuisepcutery (2011),
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npemieio Meccpi YuiBepcurery IliBmennoi Ka-
gidopwii (2012), MixkHAPOAHOIO TTPEMIEIO0 KaHAT-
cpkoro ¢donay Gairdner (2012), npemieio ITao y
rajysi Haykd mpo KuTTd Ta Menunuau (2013),
XII miopiunoio npemicio donay Wiley B ramysi
Giomeqmunnx Hayk (2013). Hle B Texachbkomy
yHiBepcuteri Maiika 3ycTpiB CBOWO MalOyTHIO
apyskuny — Jlopean Exxapar (Laurel Eckhardt),
sKa 3apas € mpodecopom Giosorii B XaHTepChKO-
My Kosemki Yuisepcurery Hpio-Hopka. Bomn
MaloTh IBOX I0HbOK — Haraui ta Apiccy.

Illo x came BIAKPWUJIM ITLOTOPIUHI JaypeaTn
HobGenisebkoi npemii 3 ¢hisziosorii Ta MeguiuHn?
I 1o B3araJii Take MUPKaHWI PUTM Ta «6ioJIoriv-
HUW TOAUHHUK ?

ITupxazani purMu (Bif 1at. circa i diem — «wa-
BKOJIO [THsT» a60 «IIPOTSITOM JIHST» ) — 11€ TIUKJIYHi
KOJIMBAHHS IHTEHCUBHOCTI 6i0/I0rYHUX IIPOLIECIB
3 MepioANYHICTIO OIM3BKO 24 TOJI, IKa BiAmOBizae
yacy obepTaHHs HaIlol MJIaHeTH HaBKOJO CBOEI
oci Ta TOB’s3aHa 3 TPOIECOM 3MIHU AHS 1 HOYI.
[Mwpkaanai puTMU NIpUTaMaHHI BCIM Opra”izmMam,
1[0 KMBYTh Ha TIAHETI 3eMJist: OaKTepisim, Tpu-
6aM, pocuHaAM, TBapyuHaM 1 JioauHi. Ko op-
raHiaM 1mo36aBUTH MOKJIUBOCTI Bi4yBaTu 3MiHYy
JHsI i HOul (B yMOBax eKcliepuMeHTalbHOI J1abo-
paropii abo MOJIAPHOI HOUI Ta MOJSPHOIO IHS),
BiH Bce OAHO Oyje BiATBOPIOBATH IIMPKAJHUI
PUTM 3 TI€I0 caMoIo IepiognyHicTIo, 36epiraio-
Yy YITKUH pekUM CHY Ta HecllaHHsA. bioputmun
MOKYTh OyTH TIOB’sI3aHi He Jiuiile 3 JOOOBUMHU, a
11 3 MICIYHUMU Ta CE30HHUMU 3MiHaAMU. Y Pi3Hi
IIOPYU POKY TPUBAJICTD CBITJIOBOTO JHS Pi3HA, 1110
CTIOHYKAE GIOPUTMU 3MIHIOBATHCS, ITiIAIITOBY-
I0YNCh T/ TIeBHY Topy poky. Hampukriaz, meski
TBAapUHU i POCJUHU B3UMKY BIAIAIOTh Y CIUISTUKY
g1 aHabioa.

ChopmyBanocs ysIBIEHHS PO CKIATHUN MO-
JIEKYJIIPHUN MeXaHi3M — «GioJIOrTYHUI TOJMH-
HUK», IKUH KepYy€e 3MiHaMU PO3yMOBOi aKTUBHOC-
Ti, TIOBEJ[IHKW, TEeMIEPaTypPH, CEPIIEBOTO PUTMY,
KPOB’SHOTO THUCKY, CKJIATy KPOBi, KOHIIEHTPAIIil
TOPMOHIB (30KpeMa, KOPTU30JIy, iIHCYTiHY Ta Me-
JIATOHIHY), 00MiHy ped4oBUH TOIO. IIpruuomy B
Pi3HUX OpraHax i cucTeMax MaKCUMaJIbHa aKTHB-
HICTb criocTepiraeTbes B pisuuii uac. Hanpuxkian,
MK (Pi3UYHOT AKTUBHOCTI Y JIIOJMHY TIPUTIAJIAE HA
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paHHiil Bewip, a pi3kuii CTpOOK KPOB'STHOTO THC-
Ky — Ha paHHill paHOK (caMe TOMY BPaHIIi cepie-
Bi HaIaju Ta iHCYJIBTH TPAIISIOThCS B 2—3 pasu
qacrTirie), a TOPMOH POCTY BUPOOISAETHCS JINIIIE
pas Ha 100y, y ¢asi Hiunoro cuy. Ha pobory 116010
«TOJIMHHUKA» MOKYTh BILJIMBATU 30BHIllIHI YWH-
HUKH, TOJJOBHUM 3 SIKUX € cBiT10. CJTi/l Harogocu-
TH, 110 3aB/SKN «6i0JOTIIHOMY TOANHHUKY > JKUBI
OpPTaHi3MU He MPOCTO PearyioTh Ha CXi/l COHIIMI, a
3marHi nepeabavaTy fioro [3].

JIio/IcTBO 3HAIO TIPO icHYBaHHS OGIOPUTMIB 3
JaBHIX-ZIaBeH. 3TAKU MPO TEPIOTUIHICTD SBUIIT
SKUBOL IPUPOJU TPAILIIOTHC 1ie B poborax Lin-
mokpaTa i ApHUcToTesis, a BIepIe TIPO IMUPKaIHI
PUTMU Y JKUBUX OPraHi3MiB 3Tafy€eTbCsi B pobOTi
Angpocrena (325 p. 0 H.e.) — BYEHOTO, KUK
cynpoBokyBaB Ozekcanjipa MakesoHCHKOTO B
MOXO0/IaX 1 CIIOCTEPIraB 3MiHY MMOJOKEHHS JIUCTS Y
TamMapuHa, abo inmiiicbkoro dinika (Tamarindus
indicus), nporsirom pus. Iepummii exciepumen-
TaJIbHUU JIOKAa3 ICHYBaHHS <BIUYTTS 4acy» Y
KUBHUX icToT 6yJ10 orpuMano B 1729 p. dhpanirysn-
xuM actpoHomoMm JKau-sKakom me Meparow,
SKAM CIIoCTepiraB 3a PUTMIYHUM 3TOPTAHHSIM
i poskpurtam juctsa Mmimosu (Mimosa pudica)
B yMOBax IiJI01000BOI BiJICYTHOCTI CBiT/Ia, a B
1834 p. Bimomuii mseinapebkuii 6oranik Orioc-
TeH JlekaH10/1b BUSHAUYUB, 1110 TI€PIOJ] PyXiB JIKC-
TSI MIMO3H KOPOTIINI 3a 100y i cTaHOBUTH 22—23
roz. Y 1880 p. Hapana lapsin i itoro cun Dpemncic
3poOMJIM TIPUIIYIIEHHS] TIPO CIIAJKOBY IMPUPOLY
IIUPKAIHUX PUTMIB i €KCIIEPUMEHTAIBHO JI0BEJN
Oro, CXpelyioud POCJUHU KBACOJi 3 PI3HUMU
nepiogamMu UpKagHUX putMmiB (y ribpumis 10-
ByKMHA TIEPioly BiAPi3HSIACS BiJl IOBKMHU TIEPio-
1y B 000x 6arbkiB) [4]. EHmoTeHHY IPUPOIY IIUp-
KaJIHUX PUTMIB OYJIO OCTATOYHO MiATBEPIKEHO
BueHnMu 3 Yuisepcutery Hoio-Vopka B 1984 p. y
nocuinax 3 rpubamu Neurospora crassa, IpoBejie-
HUMU B KOCMOCI [5].

OpmHak K caMe BJIANITOBAHUN e TOYHUN «T0-
JUHHUKOBUN MexaHizM» ? Ile sasmmranocs 3araj-
KOIO TIPOTATOM GaraTbOX CTOJITh.

Jlumme B 1960-x pokax posmodasocss aKTUBHE
BUBYEHHSI MOJIEKYJISIPHOTO MeXaHi3My «biosioriy-
Horo roguaHuKay. Y 1969 p. Buenuii pyMyHCHKO-
ro noxojzkertst Mpanr Xan6epr (Franz Halberg)

o4

3 MinHecoTcbkoro yHiBepcuTeTy B MiHHearnosmici
(CIITA) sampormoHyBaB Ha3By <«XpOHOGiOIOTisT>
TS HAy KW, 1110 BUBYAE ITUPKAAHI puTt™u [6], i cTa
onuuM 3 ii dynzaaTopis. HeBnossi, B 1971 p., y miii
ranaysi 6yi0 3pobieHo 3HAUHUN MIPOPUB, 1 3AiH-
cuausm fioro Cefimyp bBensep (Seymour Benzer)
3 KamidopHilicbKOoTo TEeXHOJIOTIYHOTO YHIBEPCH-
tery B Ilacageni (CIIIA) Ta iioro ctymeHnt cJio-
Barbkoro noxo/keHHss Ponanba Konomka (Ron
Konopka). Crioctepiraioun 3a SKHTTEBUM ITHKIIOM
IJIOIOBUX MYIIOK — npo3odin, KoHomka BUSBUB
MYTaHTHUX MYX 3 TIOPYIIEHUM ITUKJIOM (BKOpOYe-
HUM, [OJ0BKeHUM abo amepioguunum). Jocori-
HUKU TIPUITYCTUJIH, IO I1i TOPYIIEeHHS CIIPUInHe-
Hi MyTaIli€lo B IEBHOMY TeHi period, abo cKOpo-
YeHo per, i BUABUJIN 1Ieil TeH B X-XpoMocoMi [7].
ILikaBo, mo Ceiimyp Bensep 6yB (isrkom 3a ocBi-
TOIO I YCIIIIIHO MPAIIOBAaB y Taly3i HAIIiBIIPOBII-
HUKIB, ajie, 3alliKaBUBIINICH TeHeTUKOoI, B 1950 p.
BiIKPMB HOBHiI MeTO/I peKoMbiHaIlii 6Gakrepioda-
riB, a B 1961 p. paszom 3 @Opencicom Kpikom no-
BiB TPUILJIETHICTh reHeTUyHoro koxay. Ha sxaib,
Bi# momep y 2007 p., Tak i He MOYEKABIINCH HO-
6esTiBCbKOT Haropo/Iu 3a sKOJHE 31 CBOIX BEJTUKHUX
BiakputTiB. Ponamsn Konomka momep y 2015 p.
i Takok He Mmir mperteHayBatu Ha HobemniBCbKy
npemifo. ToMy 1bOropiuHOTO TIpeMi€o OyJI0 Haro-
POKEHO BUEHUX, SIKi 3POOUIIN APYTHii, TPOTE He
MEHII BOKJIUBUN KPOK HA MHLISIXY /10 PO3KPUTTS
TAaEMHUIT «Oi0JIOTIYHOTO TOAMHHUKA>.

VY 1984 p. dxeddpi Xomn i Maiika Pocbar,
SKi mpaitioBaiu B bpanzaeiichkoMy yHIBepCUTETI B
YourreMi, KITOHYBaJIU TeH period i BUBHAYNIIH HOTO
HYKJIEOTUHY OCTiToBHICTS [8]. Pazom 3 Ponas-
nom Konomkoro i kosmeramu 3 MaccagyceTchbKoro
ta Hio-MopkebKoro yHiBepenTeTiB BOHN BN -
s QYHKIIOHATBHY YACTUHY TeHa per, KIOHYBaJIN
isB 6aKTepi${X, a IIOTIM BCTaBUJIM 32 JIOIIOMOIOIO
TJIA3MITHUX BEKTOPIB MyXaM 3 MyTallifIMUA B TeHi
per. Y pe3yJibrari 6yJI0 OTPUMaHO MYX 3 HOPMaJib-
HUM TTUpKaauuM putMoM [9]. Heszamnesxno Bix aux
y Tomy camomy 1984 p. e 3po6us i Maiika Sur
3 Pokderepisebkoro yuisepentery Hpio-Mopka
[10]. ¥ 1990 p. yuenn Pocbarra ITox Xapain (Paul
E. Hardin) moMiTHB 1iuK/IiuHi KOJTUBaHHST TIPOTSI-
rom 1061 MPHK rena per, siki BinGyBasucs 3 mes-
HUM 3CyBOM Y 4Yaci Bi[HOCHO KOJIMBAHb PiBHS IIPO-
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teiny PER, 1o 3pocrtas mpotarom wodi (mporein
CUHTE3YBaBCs) Ta 3HUKYBABCSI BIIPOIOBXK JIHS
(TpoTein pyitHyBaBCs ITiJl BILIMBOM TIEBHUX (ak-
TOpIB, y ToMy 4yucJi cBitaa). Ile cmoctepexenns
no3sosio Xosury i Pocbamry mpumyctutu icuy-
BaHHS TeTJIi 3BOPOTHOTO 3B’SI3KY, 3aBMSIKU SIKiif
cucreMa peryJioe cama cebe: ko rnporeiny PER
HAKOIUYYEThCS HAATO GaraTo, BiH GJIOKY€E aKTHB-
HiCTh BJacHOTO TeHa i mpunuusae cuaTes MPHK
ta nporeiny PER [11]. Ile Oyso ayxke BaxkinBe
BIIKPUTTSI, OCKIJIbKU, STK BUSIBUJIOCS TIi3Hillle, HA
TIPUHITUII TIETJI 3BOPOTHOTO 3B’SI3KY TPAHCKPHUTI-
1ii/TpaHcsiii moOyI0BaHO PETYJIAIio POOOTH
IHIINX, TOJI Ile HEeBIZIOMUX KOMIIOHEHTIB «0io-
JIOTTYHOTO TOIMHHUKAY Y OLJIBIIOCTI BUJIB JKUBUX
opranizmis. Y 1992 p. XoJur i Pocbamnt orpumasu
MITBEPXKEHHS CBOEI TITIOTE3U, BUSIBUBIIH 32 J10-
IIOMOI'0I0 IMYHOITUTOXIMIYHUX METO/IiB HaKOIU-
yerns nporeiny PER mpordrom noui Bcepennni
KkiiTUHHOTO g7pa [12].

Opnak 0yJ10 abCOJIOTHO HE3PO3YMLJIO, SIK Tei
MIPOTETH TOTpAIIIE B SAPO, aj’Ke BiH CHHTE3Y-
€ThbCA B IMUTOIIA3Mi? BinmoBiap Ha 11e MUTaHHS
B 1994 p. smaiimoB Maiika JHT, AKUil BiAKpUB
HOBWIT TeH timeless, MyTallii B IKOMY BILIUBaJIN
Ha 1000Bi puTME aKTHBHOCTI po3odii [13]. Bu-
SIBUJIOCS, 1O TPOAYKT 11boro TerHa TIM yTBopioe
komiuiekc 3 nporeinom PER, 3axuiae itoro Bix
pyiiHyBaHHd i 3abe3meuye q0cTaBKy B Aapo [14].
Kpim Toro, mporein TIM cam s3garen pylinyBaTu-
4 TiJ] BITUBOM CBITJI4, 1110 CITPUSE TPUCTOCYBAH-
HIO KMTTEBOTO IIUKJY /10 3MiHU IHS 1 HOui [15].
Sxmm ke anrom iporeian PER 1 TIM 6710kyi0Th
B S/Ipi reHn?

e cTano 3po3ymisum ticst Toro, sk 'y 1998 p.
Xomn i Pocbamr Bimkpuin y aposodisu reHu
TpaHCcKpuiitnux (axropis clock [16] i cycle
[17]. Cuin sayBaxwuru, 1m0 reH clock BUSBUB y
Mmuli Ha pik panimre [Ixosed Taxaxamri (Joseph
Takahashi) [18]. TIpoxykru 1ux renis CLK i
CYC yTBOpPIOIOTH KOMILJIEKC, SKUH 3B’ SI3YETHCS 3
nesHolo nocaigosHicTio E-Box (Enhancer Box —
CACGTG) y npomoropax reHiB period, timeless
(i, sIk BUSIBUJIOCSI TTi3HiIe, 6GaraTboxX iHIINX IHP-
KaJIHUX TEHIB) Ta CTUMYJIOE 1X TPAHCKPHIIIIIO.
Kosm xommuiekc mporeinie PER i TIM mnotpa-
IJIIE B PO, BiH OJIOKY€E TpaHCKPUIIIiitHI (ak-
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topu CLK i CYC, 1o npuBoauTh 10 iHribyBaH-
HsI TPAHCKPUIIIii TeHiB period i timeless. Jlo peui,
poab mocrimoBHOCcTelt E-Box B akTuBamii rema
period y 1997 p. 3’sicyBas [Tox Xapain [19], sikuit
TO/ BKe He npaitosas 3 PochareM, a Briepiiie mo-
crinosricth E-Box Busgsumm B 1985 p. Cycymy
ToneraBa (Susumu Tonegawa), saypear HobGe-
JIIBCHKOI npeMii 3 ciziosorii i mequnmau 1987 p.,
SAKAM BIIKPUB T€HETUYHUN TTPUHIIATI TIOXO/XKEH-
Hs1 pisHOMaHiTHOCTI anTuTia, i Bosrep TinGepr
(Walter Gilbert), maypear HobetiBcbkoi mpemii 3
ximii 1980 p. 3a BiZIKPUTTSI METO/LY CEKBEHYBAHHSI
JTHK [20].

Y 1998 p. Xosn i Pocbarr takox BifiKpuin y
Ipo30diau reH cryptochrome, 10 KOIYE TPOTe-
in cdoropenentopa CRY, gxuii pearye na cume
Ta yJasrpadiosieToBe CBIT/I0, 320€3MeUyi0un THM
caMUM HaJXO/KEHHSI B MO30K iHdopmaiii mpo
ocBiTsenicts i yac go6u [21]. CRY y npucyTtHoc-
Ti cBiT/Ia 3B’3y€Thed 3 mpoteinoM TIM i ciipusie
iioro mBHUAKIN nerpazarii, foku TIM mne moune
3HOBY HakomuuyBaTucs B TeMpsBi [22]. [ikaso,
1110 MUHYJIOTO POKY KUTAUCHKI BUEH] 3asiBUJIN TIPO
BiIKpUTTA y zApo3odinn mporteiny MagR, axuit
B3aemoie 3 Mostekysamn CRY, yrBopioioun mar-
HITOYYTJIMBHIT CTPYIKHENOIOHII My TBTUMEPHU A
KOMILJIEKC, 1110 OPIEHTYETHCS B MArHiTHOMY TIOJIi
3eMJTi TIEBHUM YIHOM, SIBJISTIOYN COOOI0 BHYTPITII-
HBOKJITUHHUI MarHIiTHUH perienitop [23].

Y tomy camomy 1998 p. Maiikn SAHr Bigkpus
ren dbt (double-time), mo xomye nporein DBT
(xazeinkinagdy 1), axuii, 9k BUABUIOCH, hocdo-
puiioe potein PER, 1o ciipusie fioro perpazartii
i 3amo6ira€ yTBOPEHHIO HAJJIUIIKY 11bOTO TIPOTE-
iHy B IIMTOILIa3Mi, a TaKOXK 3abesreuye cTabijib-
HIiCTBh I060BUX PUTMIB TIPU MOPYIIEHHI 3MIHU JIHSI
1 HOYi, KOJIX TOPYHIYETBCS MUKJIIYHICTD HAJIXO-
mrerns nporeiny TIM y muronmasmy. Kpim Toro,
npotein DBT ynoBisibHIOE HAKOMTUYEHHS TTPOTE]-
Hy PER 151 Tor0, 11106 «pO3TSTHYTH» KOJUBAJIb-
HUH UK 10 24 rox [24].

[Ticst 11bOTO BCi 3po3yMisiu, 1110 MexaHi3m «6io-
JIOTIYHOTO TOAMHHUKA» CKJIQAMHININNI, HiK 37aBa-
Jiocst ciovarky. OIMH 33 OJTHUM TI0YAJIH BiIKPUBa-
TU HOBi TeHW, TIOB’sI3aHi 3 MMUPKAAHAMU PUTMAMU:
shaggy (nporeinkinaza SGG, mo dochopuioe
TIM i perymioe itoro TpaHcmopt y sipo) [25],
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casein kinase 2 (mpoteinkinaza CK2, o pasom
3 DBT dochopuioe PER) [26], vrille Ta PAR
domain protein 1 (paxropu Tpanckpuriii VRI ta
Pdp1, mo perymmoiors Tparckpuriiio CLK) [27,
28], jetlag (nporein JET, mo 3abesneuye aerpajia-
mito TIM i CRY B nporeacomi) [29] Ta in. [{o peui,
renu shaggy, vrille i PAR domain protein 1 6yso
BiZIKpHTO 3a yuactio taboparopii Maiikia Snra.

OT:xe, BUSBUJIOCH, 1O B KOKHIM KJIITHHI Op-
raHi3mMy € BJIACHUH, JOCUTH CKJIaIHMIT «biosoriy-
HUH TOAUHHUK>, IKUH BiZipaXoBye 1000BWIT UK.
Aste stk 6araTOKJTITHHHOMY OPTaHi3My BIAE€TBHCSI
MIPAIOBATH 37arO/XKeH0? AK yCi 11l «TOAMHHUKN >
CUHXPOHI3YIOThC 1 /le 3HAXOAUTHCS TOJOBHUH 3
HUX — TOM, 10 3a71a€ PUTM?

Heckiaauo 3morafaTucs, mo roioBHuii «6io-
JIOTIYHUM TOAMHHUKY> 3HAXOAUTHCS y MO3KY. [1le B
1970-x pokax 6yJs0 BioMo, 1110 CyIpaxiasMajbHe
SIPO TiMOTajJaMyca Ma€ CTOCYHOK IO PeTYJIATIil
CHY, 1 BUCJIOBJIOBAJIOCSI MIPUIYIIEHHS, 10 iCHY-
BaHHS y TBApWUH /IBOX ITiKiB aKTUBHOCTI (3paHKy
Ta BBeYepi) MOSCHIOETHCS POOOTOI0  JBOX
OB’ sI3aHUX TeHEePaTOPiB KOJIMBaHb: PAHKOBUM Te-
HepaTop M (Bif aHIJI. morning — PaHOK) BiJIIIOBI-
JIa€ 32 aKTUBHICTDb BPAHIli 1 TPUCKOPIOETHCS CBIT-
JoM; BedipHili reHepaTop E (Bim aurmi. evening —
Beuip) 3yMOBJIIOE aKTUBHICTb yBeUepi i CIOBiJb-
HioeThest caitaoM [30]. JTumre yepes 30 poxkis 6y10
BCTAHOBJIEHO, /Ie CaMe 3HAXOUThCS IEeHTPATbHUIMN
«6loIOriuHMIT TOAUHHUK> 1 gK BiH mpamoe. SIk
BUgBUIOCS, reHepatop E — 11e gopcanbhi 6iuni
meitporn LN(d)s cympaxiasmasbHOTo sipa Timo-
TajaMyca, a regepatop M — 1ie BiAIIOBifHI BeH-
TpasibHi 6iuHi Hefiponn LN(V)s, siKi € TOJIOBHUMEI
3aBASKU 3[aTHOCTI IATPUMYBATH LiJ0Z0060BUI
LIUKJ y IOCTiMHII TeMpsBi Ta CUHTe3yBaTH He-
riportenitug, PDF (dakrop aucnepcii mirmenty)
[31], o Bimirpae BaskJUBY POJIb y TepelaBaHHi
CUTHAJIy MiX pI3HUMHU Tpylnamu HeupoHis. /lo
peui, PDF 6yno Bizkputo y aposodimm 8 1998 p.
y aaboparopii Ixxeddpi Xomra [32]. Onun 3
yuiB Anra — /[xxacrin Baay (Justin Blau) 3 Yhi-
sepcurery Hpio-Fopka 1octiius cynpaxiasmalib-
He SAIpo TimoTajaMmyca JUIUHOK AP0o30diau, sdKe
CKJIQJIAETHCST BChOTO 3 6 HEHPOHIB, 1 MTOKa3aB, 110
M-KJIITUHM BpaHIli aKTUBYIOTBCS 32 Y4acTIO 1TPO-
teiny TIM i niepesatoTh 1€l CUrHaJI OJ/{Ha OJIHIH,
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a norim — E-kmitTuHam. YBeuepi aKTUBYIOTBHCS
E-kuitunu, i Bee BinOyBaeTbes HaBnaku [33].

3a Takoro 0OMiHY CHTHAJIaMU <TOAMHHUKU»
B HEHPOHAX CMHXPOHI3YIOThCA 1 CUTHAT Tepe/a-
€ThCS HMIUIIKOMOAIOHIN 3a103i abo ermidisy, AKuit
1HO/Il HA3UBAIOTh «TPETIM OKOM», OCKIJIbKU B JIesi-
Kkux pub, amdibiii i penrTuIIiii BiH po3TaimoBaHUi
Ha MakKiBIli i MOKe OTPpUMYBaTH iH(MOPMAILiio PO
OCBITJIEHICTD. Y CCABIIiB eIihi3 3HAXOAUTHCS BCe-
penrHi MO3KY, aJie BCe OTHO OTPUMYE CUTHAJIN TTPO
OCBITJIEHICTh Yepe3 30POBi HEPBU BiJl TAaHTJIIO3HUX
KJIITUH CiTKiBKH, 1[0 MiCTSITh (DOTOUYTINBI KPUII-
TOXPOMHI Ta MeJIaHOTICUHOBI pertenitopu. [likaBo,
[0 MEJIAHONICHH XpeOeTHUX TBapWH 1 JIIOIUHH,
SIKUI Gepe ydacTh y pPeryJioBaHHI 1000BUX IIU-
KJIiB, JysKe TOAiOHUI 10 poporncuny Gesxpeber-
HUX, SKUH Ma€ CTOCYHOK 710 30py [34].

OunepsxaBiy curHaI, emidis BUIIISLE TOPMOHT
MeJIATOHIH 1 CEPOTOHIH, SIKI CUHXPOHI3YIOTh 1TUP-
Ka/lHi PUTMU B yCiX KJiTHHaX opraHizmy. MeJa-
TOHIH € TODMOHOM CHY i CHHTE3YETHCS B TEMPSIBI,
a CepPOTOHIH € TOPMOHOM PazocTi, 6agbOPOCTi Ta
[paIe3aTHOCTI i BUPOOJISETHCS BIEHB, 0COOIN-
BO Ha sicKpaBoMy cBiTui. [list GaraTbox aHTHe-
[IPECaHTiB IPYHTYEThCST Ha OJOKYBaHHI 3BOPOT-
HOTO 3aXOIJIEHHS CEepPOTOHIHY HeHpoHaMH, SKi
fioro BuAinAOTh. KpiMm perymsmii mupragamx
PUTMIB I[i TOPMOHM BUKOHYIOTH B Opramiami 6a-
raro iHmwmx QYHKIW, HATPUKIIAL, MEJIaTOHIH
€ IMyHOCTUMYJIATOPOM 1 HalOiAbII IIOTYKHUM
AHTUOKCUIAHTOM, TIO 3aXUINAE BiJl YITKOMKEHD
JHK, zamobirarour BUHUKHEHHIO PaKy, a cepo-
TOHIH PETyJII0€ Yy TJMBICTH OOJBOBHX PEIENTOPIB
i cTumyJioe 3ropranHg kposi. IlikaBo, 10 Me-
JIATOHIH CUHTE3YETBHCS 3 CEPOTOHIHY, a caMe — €
MOro 1HAOJIBHUM TOXiZHUM. ToMy MOpPYyIIEeHHS
CHY, $sIKi HaMaraloTbCs JIKYBaTH MeEJaTOHIHOM,
YacTo CIpUYMHEHi HecTadeio cepoToHiny. Crrin
3a3HAYUTH, MO JOCITI/KEHHS POJIi CePOTOHIHY Y
(pyHKITIOHYBaHHI TOJIOBHOTO MO3KY ITPOBOIMIIOCST
B ImcruryTi 6ioximii AH YPCP mie 3a KUTTS aKa-
nemika O.B. IMamnagina, 30kpema, GyJ0 TEMOIO
nokropeskoi aucepratii M.J[. Kypeskoro [35]. ¥V
peryJioBaHHI CHHTE3Y MeJIATOHIHY GEPYTh y4acTh
TOPMOHU KOPTHU30JI, ECTPOTEH i TECTOCTEPOH, a ISt
iX cMHTE3y HeOOXIIHWIT XOJIECTEPHH, 110 MiCTUTh-
¢S B TIPOJIYKTaX TBAPUHHOTO MOXO/KeHHs. Tomy
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HETTOBHOITIHHE XapUyBaHHSI TaKOX € OAHIEIO 3
npuanH 6e3conHst. Takuii MexaHi3M CMHXPOHi3a-
11i1 IIUPKAIHUX PUTMIB € YHIBEPCAJbHUM 1 TIPAIIOE
SIK y JTIOAWHM, TaK i y 1po3odinu [36].

BinburicTs reHiB, sKi 3abe3nedyiorh poboTy
«6i0JIOTTYHOTO TOAMHHKUKA> Y IPO30(Dian, MAIOTh
TOMOJIOTH y TeHOMax yCiX TBapuH, Xodya JeTasi
MeXaHi3My <«TOJIMHHUKa» Yy PI3HUX KJIACiB TBa-
PUH MOXXYTh pi3HUTUCS (HAIIPUKJIAI, V CCABIIIB
€ 3 renu period i 2 renu cryptochrome, a roMoJIOT
CYC mae nazsy BMAL1) [37]. ¥ pocnun 3a po-
60Ty «bi0JIOTIYHOTO TOAMHHUKA» BiAMOBIAAIOTH
MepeBaKHO 1HIII MPOTEIHW: BAXKJIUBY POJIb Bili-
rpae cucrema IpOTeiHiB (iTOXPOMiB, sKi pea-
I'YIOTh Ha 3MiHY CIEKTPaJbHOIO CKJAAy CBiTJ/IA i
CUTHAJIIBYIOTH IIPO Yac 1001 Ta nmopy poky. OaHax
«0610JIOTTYHMIT TOJUHHMK» POCJIUH MIPALIOE HA TUX
caM¥X MPHUHIUIIAX PEryJsiii, ki Oyan BiakpuTi
[[BOrOPIYHUMHK HOOETIBCbKMMU Jaypeatamu [38].
3aBAsSKU UM BiAKPUTTAM OGI0JIOTISE IUPKAAHUX
puT™MiB, ab6o XpoHOobioJIoris, mepeTBopuIacd Ha
HayKOBY IUCIIHTLTIHY, STKA 3apa3 aKTUBHO BUBYAE
MeXaHi3MU peryJoBaHHs «BiOJOrTYHOTO TOANH-
HUKa» Y PI3HUX BU/IB JKUBUX OPraHi3MiB i Ha-
Mara€Tbcs OJep KaTh BiAIOBiAl Ha Ge3/iy HOBUX
3aIUTaHb.

3'saBJsieTbest Bee Oisbiie (hakTiB Ha KOPUCTD
TOrO, 10 B PeryJiii poboru «biojoriyHoro ro-
JUHHUKa» BaXXJIMBY POJIb BIJIrPalOTh IOJIMOP-
(hism mupraannx renis [39], mikpoPHK [40], a
TaKOK eIireHeTHYHi mpoiecu (METUJIYBAHHS Ta
arternsryBanssa JIHK i rictonis) [41]. HagBricTb
IUPKATHUX KOJIWUBAHb B €PUTPOIUTAX CCABIIIB,
10 B TIPOTIECi /T03piBaHHS BTPAvaioTh SpPO, PU-
60COMU Ta MITOXOH/PIi, JO3BOJIMIA TIPUITYCTUTH
icCHyBaHHsI IHIIIOTO MeXaHi3My peryJsiii «6io-
JIOTIYHOTO TOAMHHWKA» KPIM TeTeJh 3BOPOTHO-
ro 3B’S3Ky TpaHCKpuMIlii/Tpancnii [42]. Ta-
KMM MeXaHi3MOM MOKYTh OyTu MeraGoJiuHi Ta
OKMCHO-BI/IHOBHI IIMKJIM, HAIIPUKJIAQ/ 32 Y4acTIO
AHTUOKCUAAHTHUX TIPOTEIHIB TMEPOKCUPEIOKCH-
HiB, SIKi TICHO ITOB’sI3aHi 3 IUPKAAHUMU PUTMAMM
i MOXYTh BUSIBHUTHUCS HEBIJEMHUM e€JIeMEHTOM
s ix renepaitii [43]. Kpim Toro, 3apa3 akTUBHO
BMBYAIOTh, K CaMe€ OPraHi3MHU MPUCTOCOBYIOTH
CBO1 «6i0JIOTIYHI TOAMHHUKAY /10 3MiH HE TiJIbKU
OCBITJIEHOCTI, a 1 iHmuxX (akTopiB. Beranosie-
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HO, 10 NIUPKAJHUI NAaTYUK TeMIepaTypu 3Ha-
XOZINTHhCS HEe B MO3KY, a Ha nepudepii. Baskanpy
poJib y Tiepenadi indopMmartiii mpo TeMIepaTypy y
npo3odinu MOXKyTb Bimirpasatu docdominaza C,
10 KOJYETHCSI TEHOM 10rpA, BEJIMKUIA TJIyTaMiH-
GaraTuii POTEiH 3 HEBIIOMUMME TIOKH 110 (hYHK-
isIMU, IKUN KOAYETHCSI TEHOM nocte, 1 perenTop
IR25a [44, 45]. TlpumnyckaioTs, 10 3BOPOTHMI
3B’s130K BiJi MEXaHOCEHCOPHUX i, 30KpeMa, Ipo-
HPIOIENTUBHUX OPTaHiB MOXKe aantyBaTu «6io-
JIOTIYHUM TOAMHHUKY 10 BJACHUX PYXIB 1 /il KO-
Mmaxu [46].

Ve ne Buepine HoGeniBebka mpemis 3 disio-
JIOTii Ta MeAUIIUHN (PAaKTUIHO BUSIBJSIETHCS TIpe-
Miero 3 Giosorii. OxgHak Big mpemii 3 MeaAUIUHI
3aBXK/U YEeKaloTh SIKUXOCh IIePCIIEKTHUB BIIPOBa-
JUKEHHS B JIIKYBJIbHY IIPAKTUKY. BiIKpUTTS 11bO-
TOPIYHUX JIaypeaTiB € 3pa3koM hyHIaMEHTATbHOI
HayKu. fK ke pe3yJbraTu IUX JOCHTIIKEHb MOXK-
Ha BUKOPHUCTATH Ha MPaKTHIli, Xo4a O y Bijjgae-
Hilf IepCIeKTHUBI?

Y:ke 3apa3 HaMararThCs MABUIIATH e(DEKTUB-
HICTh JIKIB 1 3MEHIIUTH iX MOGIYHY Iifo, 3aCTO-
COBYIOUM MeJMYHI IIpenapaTyd B IEeBHUU Iepioj
1001, po3paxoBaHuil Ha OCHOBI LIUPKALHUX PUT-
MiB maiienta. Hanpuxkiaz, npemnapaTtu JjioBacra-
TUHY, 0 3HIDKYIOTh PiBeHb XOJIECTEPUHY, TIPU-
WMaroTh BHOUI, OCKIJIBKU caMe B TIell JYac piBeHb
iioro epMeHTy-«MillieHi» € HalBUIUM. Takox
XPOHOTEPAIEBTUYHI Ti/IXO/IN YCIIITHO BUKOPUC-
TOBYIOTD TIPH JIIKYBaHHi PI3HUX BUIB paxy [47].

BceiMm BioMo, 1110 104U TTOMITISAIOTHCS Ha <«COB»
i «KaiiBOPOHKIB» 3aJIe’KHO Bijl 3/1aTHOCTI edek-
TUBHO TIPAIIOBATH BiJINOBIIHO BBEYEPI YK 3PAHKY.
Tux, XTO aKTUBHO TPAIIOE BIE€Hb, BUACHO 3aCH-
Ha€ BBeYepi i JIETKO NMPOKUAAETHCS BpaHIli, Ha-
3UBAIOTh «rojybaMu». UuM 3yMOBJIEHUN Takuil
nozia? MoJIMBO, 11 3BUYKa ab0 COBH — MPOCTO
Jefapi. 3ae6iIbIIoro caMe TakK i €, i MopyIeHHs
CHY B TaKUX JIIOJIeH JIETKO BUJIIKYBaTU TOTPUMAaH-
HAM 4"iTKOTO pekumy. OmHaK y 4YaCTUHU JIO/ei
npobJIeMu 31 CHOM [IICHO CIPUYMHEHI TeHeTHY-
HUMM [TOPYIIEHHSIME B poOOTi «6i0JI0TiYHOTO TO-
IuHHUKay». Hampukian, MyTallis B TeHi JIIOAUHA
per2 3yMOBJIIOE CHH/IPOM TiepeuacHoi (asu cHy
(advanced sleep phase syndrome — ASPS), npu
SIKOMY JIOJIMHA JISITA€ CIATU 3aCBiTsIA 1 MPOKUIa-
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€ThCsI BHOUI, TOOTO € <«rinepskaitBopoHKOM» [48].
A MyTatis B TeHi JIOAUHU per3 BUKJINKAE IPOTHU-
JIeKHUN ebeKT — CUHAPOM 3aTPUMKHU (Da3u CHY
(delayed sleep-phase syndrome — DSPS), ko
JIIOZIMHA 3aCHMHAE Ti3HO BHOYI 1 (hisionoriuno me
3/aTHA TTPOKUHYTHCS O ChoMiil panky. B 1 i3 75
YOJIOBIK «COBUHHUI» PEXKUM CIPUYMHEHUI Te-
HetnuHoio myTarttieio mporeiny CRY1 [49]. Tno-
Il ’KapToMa BUALJSAIOTH Il OJHY KaTeropiio JIio-
Jell — <«ISTIiB», SIKi aKTHBHI Ta 6abopi B Oy 1b-
KU yac 1001, BUABISEThCS, IO B I[LOMY JKapTi
€ JIUIITe JacTKa KapTy: JIOAU, SKi MaJiOo CILJISATh,
ajie TIpU I[bOMY BUCHUIIAIOTHCS, AIMCHO iCHYIOTb.
3’sacyBasiocs, 10 (EeHOTUIT KOPOTKOTO CHY BHU-
KJMKaHWil MyTallissMu B redi Jioautu dec2 [50], a
tpanckpunititianit paktop DEC2, akuii komyeTs-
s IINM TeHOM, 3B’s13y€eTbest 3 BMALT (romosiorom
CLK) i 3yMOBJTIOE TIPUTHIUYEHHS aKTUBHOCTI TeHa
per? [51].

[HOMI YyITKOMKEHHS IJITHOK MO3KY, BasKJIUBUX
17t po6oTH «6I0JIOTIYHOTO TOAMHHUKA», BUKJIU-
KaloTh Jy’Ke cepiiosHi 3axBoploBanHs. Hanpu-
KJIaJl, MyTallid B TeHi mpioHOBOTO TipoTeiny PRNP
MPU3BOAUTDH JI0 YTBOPEHHS aMiIOTIHIX OJISIIIOK Y
TaJaMyci Ta PO3BUTKY HEBUJIIKOBHOTO 3aXBOPIO-
BaHH{, dKe HAa3WBAETHCA (HATATBHUM CIMEHHUM
GE3COHHAM 1 IPOSABISIETHCS OE3COHHSIM, TAJIOL-
HaIlisIMU, CJTAD0YMCTBOM Ta CMEPTIO Yepe3 MiBTO-
pa PoOKy BiJ IiepeBTOMU i abCOIOTHOT He3aTHOCTI
cnatu. [{ixkaBo, Mo MyTaIiis B IibOMy caMOMy TeHi
cupuunnioe cunapom Kpeiirndenbara—dkoba —
nuctpodiune 3axpopioBanusa [[HC, ske e mpo-
SIBOM TIPIOHOBOI XBOpoOH, abo TyGuaToi enieda-
sonartii [52].

Jloau 31aBHA TTOMITUIIH, 1[0 HEY3TOJ[PKEHICTh
MIK CIIOCOOOM JKUTTS 1 «OiOJIOTIYHUM TOJMH-
HUKOM» MOKE€ MaTU HETAaTUBHI HACTIIKWU IS
310poB’s. 3apa3s 1ieil haKT MiATBepPKEHO errije-
MiOJIOTIYHUME JOCIiZKEHHAMEU 1 JabopaTopHu-
MU jociamMu Ha Mutiax [53]. Ycim Bisiomo, 110 B
pasi MBUIKOI 3MIHI YaCOBOTO MOSICY (HATIPUKIAT,
MIPU MepeboTax JITaKOM ) JIIOAMHA TPUBAJIUH Yac
(npubAN3HO IPOTITOM THUKHS) HE MOKE IIPUCTO-
CyBaTHCsI 10 HOBOTO PUTMY JKUTTS 1 1iepeOyBae y
CTaHi «JKeTaarys (BiZl aHTJI. jet — PeaKTUBHUM
nitak; lag — sBigcraBanns, smimenas ¢as). Ti,
KOMY JIOBOJMTBHCS Oarato MogoposKyBaTH, 3MiHIO-
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104U YaCOBI MOSICH, TIOCTIHO B3KUBAIOTh TOPMOHU
CHY Ta HeCTaHHs, 10 NIKOIUTDH 37I0POB’I0 Yepes
TIPUTHIYEHHS CHHTE3y ITMX TOPMOHIB BJIACHUM
opratisMoM. IHozi so/iuHa 3MyIeHa MopyIryBa-
TU TPUPOLHIIT pUTM «Bi0JIOrYHOrO TOAMHHUKA>
IiT BILTMBOM TIEBHUX COIliaJbHUX (PaKTOPIB: He-
HOPMOBaHU pobounii nerb abo poboTa y HiuHy
3MiHY, IOTJIS] 32 MAJ€HbKUMU iTbMHU, SIKi 4aCTO
He CIIATh yHOUl. B TakoMmy pasi BUHUKA€E TOji-
OHUI CTaH <«COIIAJIBHOTO JKETJIArY», SIKHil JIo-
JINHA TIEPEHOCUTH Tyske BakKko. Bci, XTo mpairioe
BHOUI, 3HATOTH, K I1e cKIaH0. He koxxHa monnna
MO:Ke BUTPUMATHU TaKWH PUTM JKUTTs, X0Ua 32 PO-
60Ty B HiYHI 3MiHU U IATSTH OiJIbIITe.

3apa3 aKTUBHO BUBYAIOTh B3AEMO3B’SI30K IUP-
KaJIHUX PUTMIB i MeTaboIi3My, a TAKOK IIPUUNHU
BUHUKHEHHsI MeTabOJIYHUX MOpYyIleHb Yy pasi
36010 «6ioJoriuHOTO ToAUHHNKAY [54]. XpoHidyne
nepeOyBaHHs y CTaHi «/IKeT/Iary» He3aJesKHO Bif
MIPUYHUH, MO HOTO BUKJIUKATIN, MOKE TPU3BECTH
710 (haTaTBHUX HACJII/IKIB /17151 37I0POB S TIPUTITBI/L-
IIEHHSI CTapiHHS, MOPYIIEHHS PenpoayKTUBHOI
byHKIT ¥ 5KIHOK, 301JIbIIEHHST PUSUKY PO3BUTKY
OKUPIHHS, IIYKPOBOTO AiabeTy, indapkTy Miokap-
na, iHcyJsibTy 1 HaBiTH paky [55, 56]. [lyxke Hebes-
MIEYHNM € BILJTUB HAa HEPBOBY CUCTEMY: TTIOUYMHAIOU U
Bi/l 3HMKEHHS IIPOAYKTUBHOCTI IIpali Ta Jenpecii
710 TTIOPYIIEHHS KOTHITUBHUX (PYHKIIIN i cepiios-
HUX TICUXIYHUX PO3JAdiB, IO HEPIIKO CTaIOTh
[IPUYKMHOIO Tpariunux momiit [57]. Tak, micisio-
JIOTOBA JIETIPecis y JKiHOK, 3yMOBJIeHA TOPMOHATTb-
HOIO T1epeby/I0BOI0 Ta «COIIAJIbHUM [KETIArOM»,
iHoi MPU3BOAUTH 0 BOMBCTBA MATip'I0 JUTHHIL
Hasith npupo/ini ce30HHi 3MiHI Y pobOTi «6i0s10-
TIYHOTO TONMHHUKAY 3/IaTHI CIPUINHUTH CE30HHI
nerpecii, HeBposu abo mncuxosu. 11106 sMeHIIUTH
pos6ikHOCTI Mixk pobourM rpadikoM Ta CBITJIO-
BUM JIHEM, SIKi MOKYTh BUKJIUKATH Y HaCEJIEHHS
BTpPaTy Ipale3aTHOCTI, B 6araThox Kpainax (Ire-
peBakHo €Bponu Ta IliBHiuHOI AMeEpHUKH) ABa
pasu Ha PiK 3MIHIOIOTH Yac Ha 1 To/1 — mepexosaTh
3 JIITHBOTO Yacy Ha 3UMOBUI 1 HABITAKH.

XpoHOoO6i0IOTIUHI OCTIKEHHST 3apa3 € aKTy-
QJIBHUMU SIK HIKOJIM, OCKIJIBKK CYCITiJIbCTBA PO3-
BUHEHUX KpaiH oxoluJa Kpusa cHy. [Ipioputerom
JUIs Cy4acHOI JIIoMHN € poboTa, Kap'epa, Tpoiii,
a He BJIacHe 3710poB’s. bisbIie Toro, BiMoBa Bij
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CHY BiKe CIIPUIIMAEThCS K HEOOXIAHUI eseMeHT
yCIixy. 3 MOSIBOIO €JIEKTPOHHUX TAJKETiB JIIOIU
i7101060BO MOXKYTh TIPAIIOBATH, CITLIKYBATUCS,
mepebyBaloTh Y TOCTiHHII TOTOBHOCTI BiZITIOBICTH,
npopearyBaru, a ixaiit pobounii aeHb HaKTHIHO
He 3aKiHUyeThCA HiKoau. [lyKe MKIATUBUM € BU-
KOPUCTaHHSI SICKPABOTO IITYYHOIO CBiTJIa BHO-
i, 1110 TOPYIIye poOOTY BCIX CHCTEM OpraHi3Mmy.
OcobMBO MIKIJVIMBUM € CUHE CBITJIO CBITJIOIO-
niB (3 moB:xuHoio xBuji 480 HM), sIKe 4acTo BU-
KOPHUCTOBYIOTh y cydacHux npuiazax [58]. He
JIMBHO, 110 OGE3COHHS Ta 3aXBOPIOBAHHS, 3yMOB-
JIeHI TIOPYIIEeHHSIM IUPKAJHUX PUTMIiB, HEBITUH-
HO TIONIUPIOIOTHCA. Y KUTAKChKill, STOHCHKIN Ta
KOPENChKili MOBaxX HaBiTh 3'IBUJIOCS CIIeIiaTbHe
CJIOBO, SIKUM TI03HAYaOTh CMEPTh Ha poOOTI Bij
nepeBTOMU. B aHTJCHKIN 4K yKpaiHCbKiil MO-
BaX, Ha LIACTSI, TAKOT'O CJIOBA ITOKU 1110 HEMAE, ajie
HEBJIOB31 BOHO MOsKe 3Hago0uTHcs [57]. Bunukae
MUTAHHS: SKII0 HEMOXKJINBO 3MIHUTU PEKUM PO-
60TH U CIOCIO KUTTS, YoMy 6 He <IiAKPYTUTI>
«Giosoriyanii roquHHUK>? Ile myKke crnokycinba
MOKJIMBICTD, 3BaKalOUM Ha Te, 10 GaraThbOM JIto-
JISIM He BUCTaJa€ JHS I BUPIMIEHHST BCIX CBOIX
CIIpaB, He KaKy4yH BiKe PO HeoOXiAHICTh y Maii-
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WHY CIRCADIAN RHYTHMS ARE NEEDED,

OR HOW TO CHANGE THE RATE OF THE "BIOLOGICAL CLOCK"

Nobel Prize in Physiology or Medicine for 2017

On October 2, the Nobel Committee at Karolinska Institutet announced the names of the winners of the Nobel Prize in
Physiology or Medicine for 2017. They are three American scientists Jeffrey C. Hall, Michael Rosbash, and Michael W.
Young. The Prize was awarded to them "for their discoveries of molecular mechanisms controlling the circadian
rhythm".
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