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JociimkeHo cCeKTpabHO-JIFOMIHECIIEHTH] BJIACTUBOCTI YOTUPHOX CUMETPUIHUX TPUMETUHOBUX
IMAHIHOBUX OapBHHKIB, sIKI MalOTh 3aMINIEHHA B (-, Y-TOJOXKEHHAX IMOJIIMETHHOBOTO JAHIIOTa B
OydeproMy posumHi Ta npu HambHOCTI HyKieiHoBux kucsor (HK). Ycranosieno, mo 6apBHUKH
CPentV, CPentE, CpentE-OMe npu B3aemomil 3 HK yTBOproroTh KOMILIEKCH 3 IMIABUIIEHHAM 1H-
rercusHocT duryopectennii (AQ) mo 100 pasis. 11 6apsauky sanpornoHoBaHo sk ¢bJryopecienTHI
souan A BusHadenua HK. g mocmmkeHnx GapBHHUKIB IIPUITYCKAETHCA OOPO3EHKOBa MOOEJD

B3aemomil 3 HK.

KuawuoBsi cioBa: migHiHOBI GapBHUKY, IIOJIIMETHHOBHIL JIAHITIOT, HYKJIEIHOBl KMCJIOTH, IIOJIIHYK-

JICOTHUION.

PACS number(s): 87.15.—v, 87.64.—t

I. BCTVYII

3 mouarky 90-x pokiB dpAyOpEcHeHTHI 30HIN HA OC-
HOBI IMIAHIHOBHX HapBHUKIB IHTEHCHBHO 3aCTOCOBYIOTHCA
na BusHadeHHA HyKJaeinoux kucsaor (HK). Haityxu-
BaHIIIMMU JJid 11i€]l MeTH € MOHOMEeTHHOBI miduinu [1].
IIpakTuano HedIyOpecleHTHI Y BLILHOMY CTaHl, BOHI
npu B3aeMoii 3 HK #a mopsaakn maBuinyoTh 1HTEHCHB-
HICTH BHIPOMIHIOBaHHS, IO I pOOUTH MOKJIUBAM BHUKO-
pHUCTaHHA iX Y TOMOTEHHHX CHCTeMax meTekiil. Yepes
BUCOKHil piBEeHDb BJIACHOTO BUIPOMIHIOBAHHSA 1HII KJTACH
MIAHIHOBHX 6aPBHUKIB MalOTh OOMEKEHE 3aCTOCYBAHHA B
IUX cucTeMax neTekii (dbapOyBaHHs reliB, KamiTApHIR
enekTpodopes). Mu Brepiie ToKa3a/H, 10 BBEIEHH 3a-
MIHHUKIB /IO TOJJIMETHHOBOIO JIAHIIOTA TPUMETHHOBUX
MIAHIHOBUX OapBHUKIB JO3BOJIAE, HE SHIKYIOUH PIBHA
dayopectenmil HK-gkoMITekcy, 3HaYHO 3MEHIIMTH 1H-
TEHCUBHICTH BJIACHOIO BUIPOMIHIOBaHHs GapBHUKA [2],
TOMY iX 3aCTOCOBYIOTH [IJIsl TOMOTEHHOI AeTeKIii (B miit
METOMMIN He MOTPIOHO BIIOKPEMJIIOBATH HAAJINIIOK He-
3B’ A3aHOT0 OapBHHUKA).

Ileperaramu KapOOmMiAHIHOBIX GApBHUKIB, TOPIBHAHO
3 MOHOMETHMHAMHN, € MOKJIMBICTD 30YIKYBATH 1X BHIIPO-
MIHIOBaHHS HaIlBIPOBIIHUKOBUME JIa3epaMH Ta OLIbIII
KBaHTOBI Buxomm (uryopectertii. Takox KapOomidHiHA
BUABJIAIOTh OLIBIIY CXWJIBHICTH IO YTBOPEHHA PI3HO-
manitHux (J- Ta H-) arperamifinux crpyktyp [3]. fAx
Bimomo, H-arperatm wmaioTh Tak 3BaHy “ceHaBideBy”
CTPYKTYPY # KOPOTKOXBHIBOBI 3CYBH MaKCHMYMIB IO-
TVIMHAHHA MO0 MOJIEKYAsapHOl dhopMu bapBHEKa. Bom-
HOYAC y J-arperarax MOJIEKYJIH PO3TAIIOBYOTHCH 3a CXe-
Moto “rojioBa” mo “xBocTa’, 1 BIAMOBLIHO 1XHI MaKCH-
MYMHU TOTVIMHAHHSA PO3TAIIOBYIOTHCH B OLIBIN JOBTOXBH-
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JBOBIl DJIAHIN WOIO MOHOMOJIEKYAsspHOro mika. Coim
3a3HAuYNTH, 10 dopMmyBanHa H-arperaris 3sHauYHO 3MEH-
IIIy€ IHTeHCUBHICTD BUIpOMiHIOBaHHs bapBHUKa. [1pn Ha-
aprocti HK arperarn gacTkoBo abo MOBHICTIO PYiHYIO-
Thed. Ilpu mboMy MogtekysisgpHa dpopma bapBHEKA (DIK-
cyerbed Ha HK, cupuymsioun 3HauHe MIJIBUINEHHSA I1H-
TeHCHBHOCTH (puryopectentii. ToMy arperaims HesB a3a-
HOTO GapBHUKA MOKE CJAYyTryBaTH (haKTOpoM, IO CIHPUAE
nigBuiientio gy rausoctTu gerexiii HK [4].

igmiam MoxyTh B3aemomarn 3 JIHK mo-pisanomy
— IHTepKaJoBaTH YK 3B sA3yBaTUCh ¥ MaJly OOPO3EHKY
[5,6]. fdximo s MOHOMETHHOBHMX INAHIHIB XapaKTep-
Hila iHTepKasadnifina B3aemonida [7], To KapOoIiaHiHOBI
OapBHUKH 3TaTHI B3a€MOIIATH 3a 0OOMa MeXaHI3MaMM.
Hamn gocsmimkeHHA MOKa3aand, Mo (-3aMINeHAH TpuMe-
TuHOBHUH HenzTigzomoBuit 6apBaukK Cyan 2 B3aeMomie 3
asostanmoropoo JTHK 3a inTepraadamiinnM MexaHi3MoM
(mami me omybuiikosani). Y mpami [6] mia kapGoriaHino-
BUX CUMETPUYHUX OapBHHUKIB 3 HE3aMIIIEHUM JIAHIFOIOM
oIcaHe TaKoxkX DOPO3EHKOBE 3B s3yBaHHM.

Metoto HaIOTo JOCJTIZKEHHA € BHBYUTH -, ~-
3aMINeH] TPUMETHHINAHIHE, M0 MICTATHL eTHJICHOBMk
(CpentE, CpentE-OMe) ta siniienosuit (CpentV,
CpentV-OMe) MIiCTKH B HOTIMETHHOBOMY JIAHITIO3], AK
daryopectienTHl 30Han Aaa gerekmil HK, arperarmiiimi
TIPOIECH, AKl CYIPOBOIKYIOTH B3a€MOMII0 GAPBHUKIB 3
HK, Ta MOXKINBl MeXaHI3MH II€l B3a€MOIIL.

II. OB’€KTHU OOCJITI2KEHHSI
TA METOOUKA EKCITEPUMEHTY

Humernncynbdorenn (IMCO) 6panu 6e3 more-
PEOHBOTO OYWIIECHHA. [ JOCTiIKEHHd KOMILIEK-
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cis. HK 3 maniHoBuMu OapBHUKAMH BHKOPHCTOBY-
Baanm ToTtaabHy JHK 3 epurpormmriB Kypduar, cHH-
retwani mosinykaeorunn poly(dAdT)/poly(dAdT) ra
poly(dGdC)/poly(dGdC), Toransay PHK Ta cuposat-
KOBWi anpbymin Omka (“Sigma” (CIITA)). Baperukn
cunrezoBano 3rigno 3 [11]. Crpykryphi dopmymu Gap-
BHUKIB 300pazKkeHi Ha pucC. 1.
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Puc. 1. CrpykrypHi dpopmynn 6apBHUKIB.

CrekTpn TOIVIMHAHHA OTPHMAHO 3 BHKOPUCTAHHAM
crerTpodoTomerpa Specord M-40 (Carl Zeiss) onpasy x
MICJIA IPUTOTYBAHHA PO3UYMHIB HaPBHUKIB Ta 1XHIX KOMII-
nekcis 3 HK y BimmoBinaux posunaamkax: 6ydepi 50 MM
Tpic-HCI (pH 7.5) Ta IMCO.

CrekTpu dayopecrieniiii peecTpyBaJin HIyopeCIenT-
oM crekTpodoromerpom Cary Eclipse (Varian). Jlio-
MIHECIIeHTHI BHMIPH TPOBOIMAN Y KBapIlOBlii KioBeTi
(1.0x1.0cm). Doryopecuentiifo 30y Ky BaIH BUITPOMIHIO-
BaHHAM KCEHOHOBOI JIAMITH MOTYXKHICTIO 75 BT.

Crokosi posumnn Hapsaukis (2 - 1073 M) rorysasau
posumaennam Oappaukie y JAMCO. ¥ mpomy pos-
YUHHUKY OApBHUK 3aJIUIIACTHCA CTAOLIBHUM TPOTATOM
KLIBKOX MICAIB 1pr 36epiraffl B XOJ0AuAbHUKY. CTo-
koBl posumau HK rorypasum posdnHeHHAM HaBaKKH
BigmoBlHuX Olomosmimepis y 6ydept 50 MM Tpic-HCI
(pH 7.5), ixni kounenTpamii cranosuau 6 - 1073 M nap

ocuos miaa JTHK, nominykineornais ta 1.2- 1072 M ocnos
nna PHK.

Pobowi posamin 6apBHUKIB Ta 1XHIX KoMILTekciB 3 HK
roTyBan He3MOCepenHbO MEPE BUMIPIOBAHHAM PO3Be-
JEeHHAM CTOKOBHX po3dmHiB migHiHiB Ta HK B 6ydepi.
OcraTouni KoHueHTparii 6apsuukis craposuau 1.0-107°
ta 1.0 - 107° M; mominykmneoruais ta JHK — 6 - 107°M
map ocHos, a PHK — 1.2-10~*M ocros. Takmm wmHOM,
CIIBBIIHOIIEHHA B KoMIlIeKcax bapsank—HEK Oyso omma
MoJtekyJia H6apeHuKa Ha 6 map ocuoB mada JTHK 1 12 oc-
woB aig PHK. BukopuctoByBaan poboti posunnn HiIKa
3 KoHuerTpaiieo 0.1 Mr/mir.

I11. PE3YJIBbTATHU TA OBI'OBOPEHHI?I

XapakTepUCTUKN CIEKTPIB MOTJINHAHHA OAPBHUKIB Y
BUIBHOMY CTaHl HaBeleHo Ha puc. 2 Ta B Tabsmm 1.1.
B opramiuromy posumanmky JIMCO naa CPentE xa-
pPaKTEPHUMH € MaKCUMyM MOTJnHaHHA Ha 598 HM (Mo-
JIEKyJIApHa cMyra) Ta mrede Ha 555 HM. Y BOZHOMY
6ydepromy posumni amasa CPentE makcumym morum-
HaHHA MOHOMOJIEKYJIAPDHOI CMYTH OapBHUKA PO3TAIIO-
Bauuit Ha 590 HM. Cmyru H-arperaris mepexpuBaoThCa
31 cMyraMu KOJMBHUX PIBHIB 1 3cyHyTI Ha 37-38HM B
cuHio, a cMmyru J-arperarie — Ha 119 HM B depBOHY
maaaku. Jaa CPentV 8 AMCO cnocrepiratoTbea Bl
CMYTH: MOHOMOJIEKYIApHA Ha 471 HM Ta cmyra, 1o gop-
mye mitede npu 449uM. Y 6ydepl TpoaBIAeTHCA JUIIE
cMyTa MOTINHAHHA 3 MakcuMyMmoM Ha 4b4am. ¥ JIMCO
CPentV-OMe mae MakcuMyM mOTJIMHAHHA Ha 488 HM 31
c1abo BHpaKeHUM KOPOTKOXBHIBOBHM IaedeM. Y Oy-
depi cnocTepiraeThcd CMYTa 3 MAKCHMYMOM MTOTVIMHAHHA
Ha 464um. Ina CPentE-OMe 8 JIMCO — cmyrum Ha
577uM, 620 HM (3 HaliGIIBIIOKD ONTHYHOK TYCTHHOW).
Y 6ydeproMy pozumnl MaeMo Tpu Makcumymu: 610 HM,
565 Ta 731 HM, K1 3yMOBJIEHI YHCTOEIEKTPOHHOMY Ta
€JIEKTPOHHO-KOJTMBHOMY TEPEXOIAMU B 1HAUBIIYa bHI
MOJIEKYJII Ta MEPEXOIOM J-arperary.

IMCO+6apeauk |Bydep+6apeuuk |Bapsramk+/IHK |Bapsunk+PHK |Bapsauk-+6imok
Haspa 6appanKa . . .
B Oydepi B Oydepi y b6ydepi
N o VDY 25 M2 A M M MMl s
449 271 454 450(474 158 |482 153
CpentV 449 471 451 458[474 452|482 450
555 598 552(590 559(599 569 603 551(590
CPentk 560 598 551(590] 709 |565|599 566 601 550(590
188 164 186 472|494 164
CpentV-OMe 188 61 61 167 496 61
CoontE-OMe 1217 620 564[609] 731 |578|621| 730 |488.576(623|716[570(610| 726
pen ¢ 579 619 565[610] 732  |575|622| 730 |488.576|623|716[571]612| 729

Tabaumna 1.1. CiexkTpaabhl XapaKTePUCTUKY TOTJIMHAHHA OapBHUKIB 6e3 Ta mpu HagBrocTi HK. Ay — emekTponno-
KOJIMBAJIBHUN Tepexis, A2 — 9uCTHH enekTpoHHUil mepexin, As — J-arperar (A1, A2, A3 — B HaHOMeTpax (HM)).
(Hepuuii pajok: KoHueHTpalis 6appauka ckiaagae 107% M, apyruii — 107° M).
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Puc. 2. Croektpu noriusasua: a) —— Gapeauk y Gydepi; 6) ——— 6apsuuk y JIMCO; B) -+ -~ bapsauk y 6ydepi + IHK;
r) —-—- GapsHuk y 6ydepi + PHK; ) —--—-- Gapsruk y 6ydepi + 6inok. Konuenrparis 6apBHuKa CKJanae 107° M.
Bapeuuk—+poly (AT)q Bapsruk+poly (GC)4
Haspa 6apeHuKa . .
B Oydepi B Oydepi
A1 Ag A1 Ag
CpentV 107° 446 471 458 484
CpentV 107° 447 471 450
CpentE 107° 555 593 565 598
CpentE 1073 555 593 479.565 594

Tabusa 1.2. [lopiBHAIBHI XapaKTEPUCTUKN CIEKTPIB MOTJIMHAHHA KOMILJIEKCIB DapBHHUKIB 3 MOJIHYKJICOTHIAMMT. Ay
— €JIEKTPOHHO-KOJINBATBHIH Hepexin, Az — YHCTH eeKTPOHHWN Hepexin (B HM).

Bydep+6appuuk |bapsuuk+/HK B|Bapsuuk+PHK B|Bapeuuk+6i10K y
Hasga GapBHuUKA 6 . . .
yepi Oydepi Oydepi
Aem IO /\em, 1 AQI Aem 1 AQZ Aem 1 AQS
CpentV 10~° 489 29 488 12958 102 |503]| 521 22 4901 33 1
CpentV 107> 491 126 5011307 12 |b06| 526 5 493159 1
CpentE 107° 619 46 614 12000 48 |622| 440 9 621|177 3
CpentE 107° 619 163 6211385 9 62312135 14 620|151 1
CpentV-OMel0~° 508 32 514 | 146 5 5191 372 14 |509|116 4
CpentV-OMel0~? [510 155 520 | 331 3 523 | 688 6 510 (623 2
CpentE-OMe 10-°]635 15 638 | 150 10 |634| 55 4 633 16 1
CpentE-OMe 107°[637 97 63714363 45 |638(1364| 14 |633(132 1

Tabmuma 2.1. [TopiBHAIBHI XapaKTEPUCTHKN CIEKTPiB JIyopeciientil 6apBHUKIB ¥ BLALHOMY CTaHI Ta B IPHCYT-
HocTi HK. Aoy — MakcuMyM™ BUIpoMiHIOBaHH#A (B HM), ] — IHTEHCHUBHICTS (BiTHOCHI omuHHI), AR — 3061IbIIeHHA

IHTEHCHBHOCTH BHIPOMIHIOBAHHA (BiIHOCHI OJMHMIN).
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Puc. 3. Cuekrpu duryopectientil (He BUIIpaBiIeH] Ha CHEKTpaibHy 4y TJIUBICTL): a) —— GapBHUK y 6ydepi; 6) ——— GapBHUK
y OIMCO; 8) ----- Gapsauk y G6ydepi + JHK; r) —-—— Gapsauk y 6ydepi+ PHK; 1) —--—-.— 6apBuuk y Gydepi + 6imok.

KommenTpariis bapBHHKa CKJIagae 1075 M.

diryopecleHIiio MAHIHOBIX DapBHHUKIB 30YIKyBaJIn
Ha JIOBXKUHAX XBUJIb MAaKCHMYMIB HOTJIMHAHHA MOHOMO-
JIERYTApHUX cMyT (puc. 3 Ta tabanng 2.1).

3 HaBeIeHWX HJAHUX BUIHO, IO 3aMiHA ETHJIEHOBOTO
MICTKa B CTPYKTYpPl MOJIMETHHOBOTO JAHITIOTa Ha BiHI-
JIEHOBUI TMPHUBOIUTH [0 3HAYHUX 3MIH Y CIHEKTPAJBHO-
JTIOMIHECIIEHTHUX BJACTHBOCTAX OapBHUKIB. Makcu-
MYME TOTVINHAHHA BUIIPOMIHIOBAHHSA BIHIJIEHOBHX aHa-
JIoriB 3cyHYyTI 61abmr HIiK Ha 100 HM ¥ KOPOTKOXBHJIBOBY
JMIIAHKY CHOEKTpa MOPIBHAHO 3 €THUJIEHOBUME. BaiKnBo
TaKOXK BLI3HAYHUTH, IO KOJN €THICHOBI OapBHUKH y Oy-
deprOMy posunHl HOPMYIOTH 1 J-arperaru, TO BIHLIEHOB]
OapBHUKH, AKIIO il YTBOPIOIOTH arperaiiiiil cTpyKTYPH,
To TLIbKH H-THIy.

XapakTepUCTHKH CHEKTPIB MOTIHHAHHA Ta BUIPOMI-
HIoBaHHsA GapBHUKIB ¥y Kommaekcax 3 JJHK ta PHK na-
BemeHo Ha puc. 1, puc. 2, B Tabsmmax 1.1 ta 2.1.

Hna xommiekciB bapsaukis CPentE-OMe, CPentkE 3
HHK ta PHK MakcuMyMu CIIeKTpiB MOIJIMHAHHA MOHO-
MEPHUX CMYT JexXaTh y OIgnaml Big 474 M mo 496 HM.
s mux SapBHEKIB y KoMmiLiekcax 3 PHK smaamo Bupa-
xenumu € cmyru H-arperatis. 11 BIHIJTEHOBUX IIAHIHIB
CPentV-OMe, CpentV npu naasuocti JIHK cnocrepira-
eThcd 3Ha4YHe pylinyBanua J- Ta H-arperatis, a 3a mHa-
asroctu PHK BinOyBaerhca pylinyBanua J-arperatis ta
3HAYHUM cTae BHecok H-arperariB. Makcumymn crekr-
PIB TOTVIMHAHHA MOHOMEDHHX CMYT IHX OApBHUKIB Jie-
XKaTh y ALIdAHIl Bla 599 uM 1o 623 HM.

diryopectienmiio 6apBHUKIB npn HagBHOcTI HK 36y-
JZKYBAJIN Ha JOBKHUHAX XBUJIb MaKCHMYMIB MTOTVIMHAHHA
MoHOMepiB. POpMH 1XHIX CIEKTPIB BUMPOMIHIOBAHHA He
BIOPISHAIOTHCA BIA BIAMOBILIHUX (oOpM CIEKTpIB Hap-

BHUKIB y OydepHOMY PpO3UHHI, MaKCHMYMH BHIPOMI-
HIOBaHHA IJid OapBHUKIB 3 E€TUJIEHOBAM MICTKOM PO3-
Tamopanl Ha 614-637HM, a I4 BIHIJIGHOBHX — Ha
488-520um. Haa Gapsuukis CPentE-OMe, CpentE Ta
CpentV mpu 38’asysanul 3 JIHK ta PHK cnocrepirae-
ThCA 1CTOTHE 301/IbIIEHH 1HTEHCUBHOCTH (BJIyOpECIIEHITI
(mo 102 pasis). g CPentV-OMe 3a naasroctn JTHK
an PHK iHTeHCHBHICTD BUIIPOMIHIOBAHHSA 301ABITYETHCA
Bchoro B 3—H Ta 6—14 pasiB BIAIOBIIHO.

Taxmm ammHoM, B3aeMomia bapamKiB 3 HK cymposo-
KYEThCA TaCTKOBHM PpYHHYBaHHAM arperaris Ta (ikca-
miero MoHoMepHOl dopmu HapBauKa. ligniaun CPentE-
OMe, CpentE ta CPentV-OMe migBuniyoTh 1HTEHCHB-
HICTH BUNPOMIHIOBAHHA Ha OIWH-IBA MOPAIKHN TPHU B3a-
emomii 3 HK. g Bcix mocamKeHnX 6apBHUKIB, OKPIM
CPentV-OMe, Giibiry 1HTEHCUBHICTH BATTPOMIHIOBAHHSA
MaloTh KoMilTekcu, yreopeni 3 JAHK, 1mo e cBimuerHam
3HaYHO OlbIIoro 3B asypandd 3 JHK, axmo mpumyc-
TUTH, MO KBAHTOBHI Buxia ¢uiyopecieHinl OapBHHKA
omHakoBHil mpw 3B’asyBamHl 3 pisanmum HK. dma ern-
JeHoBUX HGapBHUKIB HagBHICTL PHK cnpmunmsge snaume
361bIIeHHd KlabKocTn H-arperatis, a mma CPentE-
OMe mHaBiTH crmocTepiraeTbca yTBopenna H-arperaris
CRJTATHINIO] CTPYRTYpH (cMyTa Gira 488 mm).

Ockinbku mopiBaano 3 CpentE-OMe ta CpentV-OMe
CpentE 1 CpentV e mnepcrexktupHimmMy OapBHUKAMHI
ana gerexmil HK, To mia ocrammix OyJ0 mpoBeaeHo I0-
HaTKOBl JOCJILIZKEHH.

I'pacdikm 3adeKHOCTH 1HTEHCHBHOCTH BHIPOMIHIO-
BaHHsA OapBHHUKIB Bl CIIBBLIHOIIEHHA KIJIBKOCTH OCHOB
un map ocHoB (mig PHK ra JTHK BignoBigHo) mo Kiab-
KOCTH MOJIEKYJT bapBHUKa 300pazxkeHo Ha puc. 4 Ta b.
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MakcuMyMy HacHYeHHd IJId KoMILeKciB CpentV Ta
CpenE 3 JHK ckmagaiors 8 mo. (map ocHOB)/GapBHUK
piamosigHo. [Ipn TuTpyBanni bapsaukis PHK i coisBia-
HOIIIEHH# BIAMOBIIHO cTanoBaATE 50 0. (0cHOB)/BapBHIK
aiga CpentV ta 30 o. maa CpenE. Taxki Bemnaman Makcu-

MyMIB HACHYEHHA BKa3yIOTh Ha Te, [0 MEXaHI3MU 3B d-
syBaHHA X 6apBHEKIBE 3 [IHK €, iiMmoBipHO, momibaumn,
Toml AK MexaHi3Mu 1X B3aemomil 3 PHK, meumire 3a Bee,
CYTTEBO BIAPI3HATOTHCS.
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Puc. 4. Turpysanus Gappuukis JTHK npu konmentpamii 6apsrukis 107° M.
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Puc. 5. Turpysanus Gapsuukis PHK npu konmentpardi 6apsrukis 107° M.

XapakTepUCTUKN CIEKTPIB MOTVIMHAHHA Ta BHIIPO-
MIHIOBaHHsA OapBHUKIB NpH HAABHOCTI IOJIHYKJIEOTH-
B HaBemeHo B Tabaumax 1.2 ta 2.2. [daga Kowmm-
qekcis CpentV (CpentE)—poly(dAdT)/poly(dAdT) y
CIIEKTpl MOTJIMHAHHA MaKCHMYMH CcMyT OapBHHUKIB ¥
MOJIEKYJIApHI dopmi  postamoBani Ha 471HM Ta
593 am BiamoBigHO. [IJId KOMILTIEKCIB IUX OapBHUKIB 3
poly(dGdC)/poly(dGdC) BinnoBinHI MOHOMEPHI MaKCH-
MYMH 3HaxXonaTbcd Ha 484 M Ta 598 uM. [Ipm npomy B

crektpax CpentV ta CpentE npum HagBHOCTI IMUX MOJTI-
HYKJIEOTHIIB criocTepiraiorbed cmyru H-arperaris. Corig
BIA3HAYUTH MOMIOHICTH y CHEKTPaxX MOTJIMHAHHA KOMII-
sekcis poly(dAdT)/poly(dAdT)-, JHK- CpentV. Ima
CpentE mpu noninykiaeornai poly(dGdC)/poly(dGdC)
XapaKTepHUM € 3POCTaHHd IHTeHCHBHOCTH cMmyru H-
arperatis Ta yTBopeHHs H-arperarty cK/IaaHINIol CTPYK-
TypH.

Hasna Gapemika BapBHI/IK.—FpOly(AT)Q BapBHI/IK.—FpOly(GC)z
B Oydepi B Oydepi
Aem AQI Aem 1 AQZ
CpentV 10~°M 486 2090 72 517 662 25
CpentV 107° M 495 1119 9 515 157 2
CpentE 107° M 609 4510 110 | 625 1909 43
CpentE 10~°M 621 1385 9 633 196 2

Tabmumsa 2.2. [ToplBHSAIBHI XapaKTEPUCTHKN CIEKTPIB dhIyopecieHInii KOMILIEKCIB GapBHUKIB 3 MOTIHYKJICOTHIAMM.
Aem — MaKCHMYM BHNIPOMIHIOBaHHA (B HM), | — iHTeHCHUBHICTS (BiaHOCHI ommaumi), AQ); — 36iIblIeHAA IHTEHCHB-

HOCTH BUNPOMIHIOBAaHHA (BiIHOCHI ommHMIi).
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Crektpu  duayopecnenmii  kommiaekcie  CpentV
Ta CpentE 3 poly(dAdT)/poly(dAdT) Ta
poly(dGdC)/poly(dGdC) sa dopmoio He BiIpisHATOTHCA
Bl CIIEKTPIB BHIPOMIHIOBAHHSA BIANOBIIHUX OapBHHUKIB
y BuibHOMY cTaHl. ObuaBa KapOOmAHIHE TPH HAABHOCTI
TOJIIHYKJIEOTHIIB 3YMOBJIIOIOTEH 3HadYHe 301AbIIEHHA 1H-
TEHCUBHOCTH BuNpoMinioBanHaA (72-110 pasiB mig KoM-
wiekciB 3 poly(dAdT)/poly(dAdT) ta 25-43 pasu mia
poly(dGdC)/poly(dGdC)).

Hagemeni manl HO3BOIAIOTH CTBEPIKYBATH, IO TEPe-
Baxkae 3B’a3yBanHda CpentV ta CpentE 3 AT-micHuME
TOJIIHYKJIeOTHIaMu. Bimomo, 1o icHYBaHHS TaKol CIle-
uIIHOCTH, K MTPABUJIO, TPUTAMAaHHE MOJEKYIaM, AKl
B3aemoiioTh 3 JTHK 3a 6oposenkoBuM Mexanizmom [9], 1,
TAKUM YHHOM, MW MOYKEMO MPUIYCTUTH, IO TOCIIIIKY-
Banl kapbomgariau CpentE ta CpentV sp’asyorbea 3
HHK mrmaxom ¢ikcaril B 6opo3eHIl 3a paxyHOK eJIeK-
TPOCTATHIHNX, TIAPodOOHNK Ta BaHIEPBAAIbCIBCHKUX
CHJI B3a€MOJII.

XapakTepUCTHKH CHEKTPIB MOTIHHAHHA Ta BUIPOMI-
HIOBaHHSA BCIX TOCTIKYBAHUX OAPBHUKIB P HagBHOCTI
OlIKa HaBemeHl Ha puc. 1, puc. 2, B Tabaumax 1.1 Ta
2.1. ¥ cmekTpax TOTJIMHAHHA KOMILJIEKCIB, MOPIBHAHO
31 CHEeKTpaMu MOJEKYJIApHUX (opm GapBHHUKIB, Mpak-
TUYHO BIACYTHI 3cyBu MakcumyMmiB. Crektpu diryopec-
meHtil momibHl 3a (GopMoIo IO BIAMOBIIHUX CIEKTPIB Bl-
JBHUX OapBHUKIB. 301IBIIEHHA 1THTEHCUBHOCTH BUIPOMI-
HIOBaHHA abo He CIOCTEPITAEThCA 30BCIM, abo CKIamIae
2—4 pasu. Tagxmm InmHOM, HAaABHICTH OLIKIB V PO3UHHL
MPaKTUYIHO He BIITMBAE HA CIEKTPAJIBHO-JTIOMIHECTIEHTHI
BJIACTHBOCTI JOCJIIKYBAHIX OapBHUKIB.

XapakTepUCTHKH CHEKTPIB MOTIHHAHHA Ta BUIPOMI-
HIOBaHHA OapBHUKIB v OydepHOMYy po3UMHI Ta 3a Ha-
apHoctn HK mpu KommenTtpamiax 6aperamka 1076 M ta
10~°M mapemeno B Tabmaunax 1.1, 1.2, 2.1 Ta 2.2. Hna
posunHiB 6apBHUKIB ¥ Oydepi Ta 3a HagsHocTH HK mo-
JIOKEHHA MaKCHMYMIB TOTJIHHAHHA IJid 0DOX KOHIIEH-
Tpaliili mpakTHdHO 30irafoThed. Aje TpH KOHIEHTpAIl
GapsruKis 107° M snauno Gi/blle BUPAXKEHUME € CMYTH,
IO BIAMOBIIAOTH MOTVIMHAHHIO arPeramiiiiux CTPYKTYP.
Tak, gna Biasaoro CpentE y 6ydepi npu xKoHIEeHTpAIIil
107°M y cmexTpi 3’dBIA€ThLCA CMyTa J-aIperary.

301sbIIeHHA KOHIEHTpaIll OapBHUKa B OydepHOMY
PO3YMHI MPAKTUIHO HE BILIMBAE HA PO3TAIIYBAHHA MaK-
CHUMYMIB #OT0 BHIPOMIHIOBAaHHS, 3pOCTaE JMUIIE 1HTEH-
cUBHICTL uryopectertii. [Iid KommaexciB GapBHHKIB
CpentE ta CpentV 3 JIHK mpu 36i1b11eHH] KOHIIEHTPA~
1111 KapOoIIAHIHY CIIOCTEPITa€ThbCA DATOXPOMHMIT 3CyB Ha

7-13 HM, a IHTEHCUBHICTH BUITPOMIHIOBAHHSA DU KOHIIEH-
Tpamii 6apernKa 1075 M 3HaUHO HepeBHINye BiIIOBITHY
BeJINUHHY I KoHmemTpamii 107° M. IIng 6apBHHEKIB,
IO MICTATH METOKCH T'PYIIH, TaKOl 3aJIEKHOCTH HE CITO-
CTEPITAEMO.

IIpu PHK posramypanis MaKCHMyMy BHIIPOMIHIO-
BaHH:A OAPBHUKIB NPaKTUIHO HE 3AJIEKUTH BIJ KOHIIEH-
Tpalil ocTaHHIX. Ajle Tpeba BIA3HAYUTH, IO AJIA KOMII-
JIEKCIB 3 BIHLJIEHOBUM MICTKOM Kapbomiguinis 3 PHK im-
TEHCHUBHICTDH (DJIYOPECIEHIN] TpH KOHIIEHTpaIll bapBHE-
ki 107°M ¢ 6inbuomo, mixx npu 107> M. [da kap6ori-
AHIHIB 3 eTHJICHOBUM MICTKOM CIIOCTEPITAEMO 3BOPOTHY
kaptuny. Ha mHamry mymMKy, TMOsSCHEHHAM TaKOl 3aJI€K-
HOCTH 1HTEHCHBHOCTH BHUIPOMIHIOBAHHA Bl KOHIEHTPA~
mii gu1a 6apBHEKIB nepinoro Tumy npu PHK e yrBopenms
arperatis Ha HK. [linTBepaKeHHAM IHOTO € 3pOCTaHH
KOPOTKOXBIJILOBOTO TLJI€Ya y CHEKTpAaxX TMOTJIHHAHHA 31
301/IBIIEHHAM KOHIIEHTpAIlll BIAIOBIIHOTO OapBHUKA.

Taxmm amHOM, 3MIHH, IO BIOOYBAIOTHCA B CIEKTpax
MOTVIMHAHHSA Ta BUMPOMIHIOBaHHA DapBHUKA, 38 HAABHO-
ctu HK npn 3611bIIeHH] KOHIIEHTpallil KapOoIaHIHY 3a-
JexaTrh Bl cTpyKTypu bapeHHKa. KpiM Toro, mid BCiX
JOCHIIKEHNX OapBHUKIB 301IbIIeHH KOHIIEHTPaIl CTH-
MYJII0€ YTBOPEHHA alperamifiiunx cTPYKTYp, IO MPOAB-
JIAEThCA y CIEKTPaX MOTJIHHAHHS.

IV. BUCHOBKHA

Mu BHmepiiie TOCTIORAN CHEKTPAILHO-TIOMIHECTIEHTHI
BJACTHBOCTI PSAAY «v,y-3aMIIIEHUX TPUMETHHOBUX HapB-
HHUKIB AK MOXKJIMUBHUX (DJIYOPECHEHTHIX 30HIIB I IIe-
Tekmii HK. TTokazaman, 1o 3aMiHa eTHJIEHOBOTO MICTKA B
TOJIIMETHHOBOMY JIAHITIO31 Ha BIHIJIEHOBHIT 1CTOTHO BILIN-
Ba€ Ha CIEKTPaJbHO-JIIOMIHECIIEHTH] BJIACTUBOCTI HapB-
HEKIB Ta 1X KoMmitekcis 3 HK. Y 6ydepromy posunni Bl
KapOoIIgHIHA yTBOPIOIOTL arperamiiil crpykrypu. [Ipn
yrBopenni kommaekcie J[IHK 3 Gapsaukamu CpentV,
CpentE ta CpentE-OMe inTencuBHICTS 1X diIyopeciieH-
1111 3HATHO 3POCTa€. Y BEIEHHA METOKCH T'PYII IO TeTEpPo-
3aJIMIIKY KapOOIMAHIHY 3 €TUJIEHOBHM MICTKOM HE II0-
ripurye fioro BAacTHBoCcTel aK 30Hma mia merekmil HK.
s BIATOBIAHOTO aHAJOTa 3 BIHIJICHOBHM MICTKOM Ha-
ABHICTD IIUX IPYI CIPUINHAE CYyTTEBE 3MEHIICHHSA IHTEH-
cupaocTu BunpomiatoBarHa npu JTHK. Orpumam mami
nna CpentV, CpentE BrasyioTs Ha icHyBaHH: 60pO3€H-
KOBOT'O MexaHI3My 1X 3B’ a3ypanmd 3 HK.
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SPECTRAL PROPERTIES OF SYMMETRICAL THREEMETHINE CYANINES
WITH a-, v-SUBSTITUTED POLYMETHINE CHAIN
IN THE PRESENCE OF NUCLEIC ACIDS
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Spectral-luminescent properties of four symmetrical threemethine cyanine dyes with a-, v-substituted poly-
methine bridge in a free state and in the presence of nucleic acids (NA) have been investigated. It has been shown
that replacement of the ethilene bridge by the vinilene one in a polymethine chain of the threemethine cyanines
influenced meaningfully the spectral properties of these dyes. The bands of aggregates in absorption spectra of
the aqueous solutions of free dyes were observed. CPentE, CPentV and CpentE-OMe form high fluorescence
complexes in the NA presence. These dyes can be used as luminescent probes for NA detection in homogeneous
assays.

The introduction of methoxy groups into the residue of the threecarbocyane with ethilene bridge does not
make worse its properties as probe for NA detection. The presence of these groups in an analogue with the
vinilene bridge has diminished the fluorescence intensity in the CPentE-OMe-NA complex. The obtained results
for CpentE and CPentV indicate that these dyes are bound into the DNA groove.
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