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Mumosa tnporfiapa ,cyHdytu tgtdw mououza
ovunu6, ruor,tda dnwrudu )Itaa)Ifux,\opnty de Me-
paH rturrtosaHu t(opoHsy ercofiza xjvupdu, ea 6y putut
6ap ueva ,<yn J|tyHmagota daeou ?rneaHuwu xjpdu
Ey ittunozattaHz aomoHotw duonozuK coamu naeucyd
6jna6, Mabnyrt utapoamda yHuHz duopumtunapuau
rgt e e amna6 myp uru aH u xjp camd u

Jlucmtn pacmenurt iltwwosbt omrqrbrsatumct K
Connqy e dneenoe npeMfl a saKpbrnarorncn 6 cymep-
xax- )I(an-)Itax tropm! de Mepdn nowecrnan pacme-
Hue rttuuroSbt 6 meMwoe Mecmo a odnapyttctrJt, rtrt o
Jracmbn npodonucanu cnedumt se ceorrJn eucednee-
HUM pamrtot t 6 meqeHue HecKoJttxux dnefi. 7mo
noKa3ilno, qmo pacmeHat ,tuJ)ro3b, uJwerom agmo-
HortHbre fuonoeurtecxue qacbt I KnemKax, Komopbre
,toqtm noddepwcueamt duonozuuecxufi puttut datce
e onp el e.n enHux y cJt o e utx

Tapll<ra lr)?ox(zulr KHrrcaK, 1729 imtrc (bpan-
qy3 acrpoHoMu Xan-Xar ge Mepau ryllapuuu 4yeru
ToMoH KaparyBwr Ba Kesacu 6aprnapr.rnu fiacrra ry-
roIpyBqH Boragin6ceae ovracv lcnvrnnrnapu 6uri.art
Kusrn1rl6 (onraH. Y MHMosa lcuunuru4a cyrKanvK

lsrapzmnapuu r<ysarz6 6opran: lcnurtIar (opoHrvAa
KonAI,Ipr4nmH 6lrzurnra 4apanafi epyrnurra 6ornu4
6fluarau XonarAa lsuuunr usxu24 coarra co3JraHraH
MapoMl{ra acocaH 6aprutapuuu €uu6-oqa 6onnararr.
I75l imrlla une4 6oranvrvr Ba Harypanr4crra Kapn
JIznnefi cyrKurnrrK lynnlr fcnrurl.rxnap rypnapv4ar
Qofi4araHraH XonAa x,a4z4lrfi 6zonorzr coar -rrparraH.
Coar afinanacv rnaKnvrAa xofinaurrfipvnraH rynJrap
KyHHr,rHr MabJryrvr BaKTr{Aa o.{zru6-€uuttpltu 6ulaH
ra6uuir rapsAa Ba(rHr4 xlpcaru6 rypraH. Illyn4aft ra-
Npu6alap acocv4a cyrKanuK exr,r u.rxu 6uo:rorux rr,ra-

p oM JI ap r! rpucuaan r $ an pr4B oxilaH a 6 o:r,rrr:agn. LIuxu
coarJrapHr.r lpranunr Qannunr Mycra$4n filnatmtnu
cnSaru4a urarurnanu6, xpono6uoJroft4r nolru 6unan
roprrTvn4r4.

Eyrynru xanQudrnap a\auvrflrvtnvr ry[ryHlrlr
) ryH 60- fiutnap oxI,tpvra Hunap rarrrJrarrr Ba Xo3rrpru
Ho6enr uyxo$oru coBpt4HAopnapu fura Ba(rnapAa
raxpu6a 6ournaran AaBpAa cyrKanr{K rraapounap 6}fi-
wn ynapukr ait:aa:n Hr4Manap Krr3r{(Tvprasusu 6ulnutn

xous. 1960 irnn4a <Cold Spring Harbor Laboratory>4a
lrxaszman <Cyrxanzx pLITMnap) cLIMno3?ryIvII{Aa

QanHranrrypnvirluaruurapu4awtvturtv3naHllrunap
olz6 6opa€TfaH oJrrrMJrap aitr'au 6up xul Macana-xo-
gmca 6nrraru uryFynnaHraHnkrnrapu Mabrryl'I 6!nraH.
Cnunoszyrr,r flrq1nv4a yr6y cola4afl,I 3pI4IIIHnrax 6ap-
qa HaTr.rxa Ba roTyKJrap xalrranz6, tlyim4aruxynocara
KeJrvHraH: <<Erc 4aau XaM cyrKanrrK coarnap rypnapl4
da(uAa xeq Hapca 6znNraftMue. By coarnap rouutuft.
xapaKarAaMu et<u 24 coarJrktK qAKnAaH lrran4an clnr
"rlxraitguwu Ba ynap:r'vr rrryHAaH clHr .nna XapaKarra
Kenrr4pt4rx yrryH (yrapra ra'bcup 3Tr{rrr)) 3apIPMr,r ...)),
6y v'acalr.a Xanll \aM oqu(nvruqa KonMoI(Aa. Yura Aas-
p.ua xpouo6rroJrof vrrra savroHasufi zmra- $au cz(f aru4a
TaM€ur rourz q!fiurfaH gArr.

t97}-fiurnrnapra vr^nv MapoMnap ra6uaru \at\u-
.ua xaJrr4 xin napca HoMabnyM gAr{, IlryHuHr4er 6y
MacaJrara Kafi xr.rxarAan enAaurnur MyMKr{HnI4rIz XaM
aHr{( 3Mac slu.t97D-fiilnrap 6orl:u4a Cefiuyp EeHaep
ea PoHanrA Kononxarap 6upranur4a AposoQNrralap-
Aa raAKr,rK onu6 6opu6.flHrr4 reH raruS 4unraH.nap le6
errapoQ 3rLrJrraHJrap. Ey reH rrqKv MapoMtap 6u.nau
6ornanran 6!m6 y X-xporr,rocoMaAa xofinaurran. Ynu
r4KKr4 ToMoHnaMa Myrarlurfl,rap 6vutan qeKnalx op(a-
nr{ Kaprirnamrr{pnnra rvryraQtfaa 6!nuu4u. ArpoQ
M)ax,rrrHrrHr HopMaJr cvffr'annapv MaBx(yA 6lnrrraran
donAa Essofin flaIuruanapHinr cyrranzr Saonnur
AaBpLr 24 coaruu, per-s MyraHrJrapvHt4KLI - 19 coar-
nu, per-l MyraHrnapvnLrKr-29 coarsu (long period)
TarrrKr4Jr (t4JrraH, per-0 tvtytaurnapv4a gca Xeq 4au4aft
MapoM Ky3arHJIMafaH.

Harraxa4a, per renv MaxcynorJrapv aKcaprrflT

AposoQuruanapHr4Hf r{qKn MapoMkrHnHr railKkrJrv4a
KarHarryBqu >lyxafiparapilra roilvrlras. Vura Ba(rnap-
Aa fllrrpr MoneKynrp ycynnapHuHr fi!4nurN ca6a6tm, 6y
rurnapHr.r AaBoM grrr{pr4rrrHr{Hf r{JIox(I{ 6}mraaran. By
\anAafi reH Ba y 4an4afi mnait4u - 6ynapnurr xaM-
Macrr MaBXyM 6!rlu6 KonaBepraH.

Per renu 6upuwturrap4au 6!tm6 xaurQ eu.Inrau
nrrKu cyrKanr.rK prrrMnapHvHr Myxt4Tra gMac, aftsart
opraHrrcMfa rerr4rrrJrr{ Qusuonorux xapaenlap III{KJII4

6urr'as 6orru4 nroAAnft railryBrn4cltAzp. Myraqurnap
eryK narlrlrrarap4a Ba ynapHr{Hr Jrr{qlaHKaulapu\a 6uo-
Jrort4K MapoMnap[nu 6ysunvurra onu6 KeJrfaH. Eyuuur
ca6a6u yr6y ren -11rl'r4pnirra'bcr4p oryBrru Ba roKopr4

Aapa)Ka1a 6our4apyrvrE ren Xzco6nauu6, punoxra-
HktrrrHrrHr 6apua 6oc4uunapnAarr.r cyrKanur (frasuoro-
il{AIlVr HrI3 Op aT Kr,rnaAr{.

1980 fiun lpranapura reru6 AI(IIIga u.rxu
6uolorur< MapoMnap MyaMMocrr ycrvp:a vKKv rypy4
- ANe$$pz Xonn sa Mafixr Poc6aur 6olr.rr.rrr.rru-
AarI{ rypyx Maccauycerc IIrrarLIHI4Hr Epan4eft yru-
BepcI{TeTVAa, VKKIIHTIIIICII MaftXn -flnr 6OUTqUL]/IIIVIAA

Hrro-ZoprHranr PorQ ernep yHraBepc vr ervp.a r aAKv I(or
frxasran. letprr.u 6zp ra4rnznr !sn4a yru6y zxrcu ry-
pyx, p eri o d reHrrHLI KJIoHJIaI[ra, ceKBeHcnarxra, yHI{Hr
KerMa-KerJrLtrunu lpranuura ruyraSQa4 6fnururau.

Eupun.ru rypqper feHAHt4Hr 6apua raua r!4Ia-
l.r.anapv4a, acocaH rls na lavl4a gKcrrpeccutlranvllrrv-

nu narraofiuur erran 6!nca, [KKI{Hqu rypyx, qIrKJIHt4Hf
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opzanaundu wsxcuti KPHR ?Kcnpeccaflcuuu can6ufi 1ouajapaduzau o4cunnapdaH mataKwr monzaH
oc,|urnnmop Qaonunm npumadu. Iluco1uil eu can1uil floturlapyevuflap ma3uMo 4u"o-Ooro octluJrnnmop msx-
JwuHaH 24 coamnux daepufinuxxa eza ea is atauHlt Epyanux xyna jzzapuwuza ryapa6 cosnq6 6opuu4u *j,*nuo,

B opzanasne deilcmeyem ocrqumnmop, cocmonu4ufr us 6anxoe, HezamulHo pezynupyrotr4ax:rKcnpeccaK)
co6cmeeuaofi WPHR. 3a cvem pasnem*reHHoit cucmemu noro)tcumatbHbtx u ompa4ameJtbHbx pezynnmopor
ocqarrnmop uMeem nepuod npur4epHo e 24 qaca a Moilcem nodcmpuueamb cnoro paflomy nod usMeaeuun
cgemogozo oH.fl

Hz6 xera4u:rap.Ynap 6uprasmxaa _{Apora xupu6 ruax-
cufr ercnpec crrsHvr 6:roxnafi4z.

Kefi zrrqalzr 6y rennap gKcrrpe ccr{rcrr HrrHr rrDro -
6tlfi 6onr4apyBqvnaptr XaM TonrrJrAvr Ba Ba3vflT flaa1La
4zfiun:raur4z. IllynuHr4eK, Myx,rrr oMr{nnapv 6utart
fsapo 6ouz(Jrr{K XaM aHr{\JraHArz. Macalau, arap vH-
coH y3or( cadlarra qlr4ca ra 6y na4r4a.[[rarrr MaH3vtrrv-
AaH x{yAa XaM y3o(Ka reru6 KoJrca, y epAarr4 BaKrra,
.rrbHr4 KyH Ba ryH anMarrrrrHyBrrfa yHr{Hf opraHrr3Mv aB_
BaJrvra MocJrarra oluaii4z sa 6up 03 Ba\T lrrau, uurz
6rao;rorzx MapoMJrap pe an Ba\Tra Mo cnarxaArr.

Opranuslr4a 6yuaafr co3Jralr zrulapuuunr 6o-
pvntur a PER-TIM o cqunnrrop vr a r arcvp erynuu 6up
KaHtra 6on4apyauz oKcz:rnap rlnlauz xaso6 6epwstu
aHr.rKnaH.qv.

Morexynrp vqKrl MapoM coarnapv nuc6nfi ury-
craKvJr 6!tm6, coar feHnapu Sao:rnaruyBrr rIVKnnHrl

Illyn4aft 4ulu6, 7 }-iturlrrapla caBoJrJu4 ulvruir
raA(r.r(orJrap 6our:raran yru6y yq na$ap onuu, Ho-
6enr uyxoQorr.r coBpr.rHAopnapv, flHrv acp 6our.rrapura
xelu6 uqKr4 MapoM:rap rlrpncv1arur unu-Saunz xn-
rr{AaH flpurvrn4v. Omlnran 6apua ut:rv.uit Harr{xranap
za ls tacgurvHr{ TorrraH frrrrore3anap uqKr4 MapoM-
nap Xa$4 aprupu6
ro6opAz. Ha3a)]fifl.
Xorl, Po rax"ur-
ilapv oBa3lrra !s rac4urrrHlr rorrAt4 Ba ynap Ho6e.ns
nyxo Q orzra c irsoB op 6! rruttgu. Ynap ara,4eu vR Ba vr-

urufr-av,aluir raA$r(orJrap yvyn lra Qofi4anz 6!man
6azanu flpurvLrr1rl gynr<ra rr4prrK opraHri3MnapAarr.r
aKcapvflT Sraszolorzx Napaeulap cyrKanrrK MapoMnap
6uta;: yzuufr.6ornauran Ba Xap 6up NapaeH maxcnit
6uoxzMeezit y cy tt 6utan auanr a orraAz.

O;rzulap fczlr.nrarnapHr4Hf KyH Ba ryH aJrMarrru-
HyBlrrrLr ce3a oJrurrrlaAa ynaplr'nHr Szroxpou rkt3t4MJra-
pr4Ht4Hr lpnz 6e4zec sKaHJrrrrvHrr rac.4rrKna6, $oro-
peqerrropnap r4qKV MapoMnapHvHr 6otst4apv,nnutuga
HrrrTrlpoK 3Tr{rrrHtl aHrr\JlarnAv.

Mapxasurlu3 onrrMnapv 4av 6y 6opaga ut-
ryruit uztalr'uluap olz6 6opu6, acocuir Qoropeqen-
ropnap 4zco6nanraH PHYA - PHYE Qzroxpolr aa
CRYI - CRY2 Kpr'rnroxpoM reHnaprrHrr raAryr( 3rrrrr-
4ra. {ycycaH, 4yue zlu-Sauu4a ulx 6op npo$eccop
I{. IO. A6ayp aXMoHoB p a46 apt nru4a r}: a (G. hirsutum)
! cuwturuuunr naopQore He3vqa, rynnaru4 Ba roJracu
y3yHnarxyBr{Aa MyXrrM po:rt }finor.rpr PHYA, PHYB,
PHYD sa PHYE Qzroxpou reHnapv KnoHJraHAkr,
ceKBeHcnaH Av Ba r aBcLrQ.uan4z. PHK znrep Q epenqu-
xcvt Ep4a'vu4a rjtzauulrLr 6zonorzx pvrMrapvr !:rap-
Tvrpr4r[aH, 3pra rynJraitp'uralr', ro:ra cuSaru roKoprr Ba
xocnnAop rHfr4 (feH-HoKayr)) nopnoK HaBnapr4 \pa_
run4n. Ey 6uo:rorzK pzrMnapHv cavrapanv 6our4apzu
ycynr4HrrHf 4yue 4urtlo4 xlxalzrz Aarur vnK ta46u4u
6!1u6, gKr4Hnap \ocvrvrHvr coBy4 TyrrryHfaqa ituru6
oJrrrura KaTTa 3aMrrH 
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