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Picea abies (L.) Karst., Ykpainceke Ilomiccs, i30¢epMeHTH, TeHETUIHNN KOHTPOJIb

3pocraroua eKCIuTyarallisi IPUPOIHUX PECYPCIB, 3a0pYTHEHHSI HABKOJIHUIIIHBOTO CEPEeIOBHUIIA
Ta 1HII HECTIPUATIIMBI YHHHUKH IPUBOSTH 10 CKOPOUCHHS IPUPOIHUX apealliB Ta MOPYIICHHS
ONTUMAJILHOTO CIIIBBIAHOIIEHHS BHYTPIIIHBO- Ta MDKIOMYJISMIHHOT KOMIIOHEHT T€HHOi
pizHomManiTHOCTI BB [3]. Lle Moxke mo3HaunTHCS HA 1eMorpadidHiil JUHAMIII 1 TeHETUYHIH
CTPYKTYpl HACTYIHHUX MOKOJIIHb, OCOOJIMBO Yy MapriHajbHHUX, 130JbOBAHHUX, 3 OOMEKEHOIO
YUCEIBHICTIO ToMmyJsAmisix pociaud [4]. Jlo BuaiB, mo moTpeOylOTh HETAWHOTO BHUBYEHHS,
BIJIHOCUTBCS 1 siHA eBpomneiichka (Picea abies (L.) Karst.) B Ykpaincekomy [lomicci.

3py4HUM 1 TOYHUM METOJOM BHUBYCHHSI T€HETHYHOI MIHJIMBOCTI JIiCOyTBOPIOIOYUX BHIIB
XBOWHHUX BHUSBUBCS enekTpodopernunuil anamniz izopepmentiB [2-5, 10, 13—-15]. Iepumm
eTaroM OyJlb-SIKOTO TOMYJISI[IHHO-TeHeTUYHOTO JOCIHIIDKCHHS Ha OCHOBI aHami3y JaHuX
aJI03MMHO1 MIHJIMBOCTI € BCTAHOBJICHHS] TEHETUYHOTO KOHTPOJIIO epMEHTHUX cucteM [1, 2, 4,
69, 11]. Ockinbku MeraramMmeTo(iT XBOWHHUX € TAIIOTIHOO TKAHWHOIO, 0 Oepe CBiil MOYaToK
BiJl TaIUIOIIHOT Meracropy, TO ajlejbHi BaplaHTH B Meraramerodirax epeB, reTepo3UroTHUX 3a
OyIb-sIKUM JIOKYCOM, TIOBUHHI cerperyBaru B criBBiaHomenHi 1:1 [1, 4, 8, 9]. Lle no3BonuTs,
criocTepiraroun Ha enekTpodoperpaMax po3IIeIUieHHs 130pepMeHTIB, 0e3 T0IaTKOBUX
CXpeIlyBaHb BCTAHOBUTHU XapaKTep yCIaIKOBYBaHHS (pepMEHTHUX cucteM [1, 7-9].

Meta poOOTH — BCTAaHOBUTH TCHETHWYHHH KOHTPOJL JEB’SITH TeH-(DEPMEHTHHUX CHUCTEM
SITMHU €BPOTIEHCHhKOi YKpaiHcbkoro [lomices 3a mgomomororo i30)epMEHTHOTO aHamizy s
MOJAJIBIIIOTO BUKOPUCTAHHS 1X B MOMYJNSIIHHO-TEHETUYHUX JIOCIIIKEHHSIX [[HOTO BHY.

OO6’exToM mocmipkeHHs Oyna 130Jb0BaHa PIBHMHHA NMpUpOAHA momyisuis Picea abies
B Ykpaincekomy [lomicci, mpoOHa tuioma (2 ra) 3aknaneHa B JIIOOOMUPCHKOMY JTiCHHUIITBI
PiBHencwKoi obmacti. Hacinus Oyno 3i06pano 3 33 nmepeB, Bik skux ckiaB Ounbiie 80 pokis.
Jlnst aHanizy BUKOPHCTOBYBAJIM HE MEHIE 7—8 MerarameTo(]iTiB HAaClHHSA KOXKHOI POCIHHHU.
MeToauKy TpUTrOTYBaHHS €KCTPAKTIB 3 MeraraMeTodiTiB 1 eIeKTpOGOPETUIHOTO PO3IICHHS
130()epMEHTIB y BEpPTHKAIbHUX IUIACTHHKAX 7,5 %-HOrO MOMaKpuiIaMiJHOTO Tel Ta
riCTOXiMiuHE BUSBICHHS 30H ()ePMEHTATUBHOI aKTHBHOCTI JIETATHHO OMHCAHO HAMHU paHille
[10]. Hns mo3HayeHHS (EepMEHTIB, JIOKYCiB, ajeliB BHKOPUCTOBYBAJIH HOMEHKIATYPY
C. Ilpakama [16]. Cryniap BimnmoBimHOCTI ()aKTUYHUX CHIBBIJHOIICHH 130()€pMEHTIB
OYiKYBaHUM aHaIi3yBaJIK 3a JOIIOMOTOI0 KPUTEPIFO ).

[Tix gac mpoBeaeHoOro AOCiKEHHS 33 1epeB npupoaHoi nonysiii P. abies B YKpaiHChKOMY
[Tomicci Oyno BctaHoBieHO 46 anenbHUX BapiaHTIB 20 alo3UMHUX JOKYCIB 9 (epMeHTHHX
CHCTEM.

Anxozonvoeciopoeenaza (ADH, K.®. 1.1.1.1). lleit ¢epMeHT Ha TeleBUX TUIACTHHKAX
IPOSIBIISIBCSL Y BUIVISAL JBOX 30H aKTHBHOCTI, IO KOHTPOJIOIOTHCS JBoMa Jokycamu Adh-1
i Adh-2 (puc. 1, puc. 2, A). B nokyci Adh-1 BusiieHo aBa anenbHux Bapianta: Adh-1'% u
Adh-1"%, MinauBicCTh 30HH, 10 KOHTPOIIOETHCA JO0KycoM Adh-2 Gyno 0OyMOBIEHO TphOMa
anensamu: Adh-2'9 Adh-2'% Adh-2°%. J[Ba 7OKyCH aJKOTOJIbICTiAPOreHa3d OIMUCAHO Y
P.abies B Yxpaincekux Kaprnarax [10]. IIpu npoBenenHi enexkrpodopesy B KpOXMaJbHOMY Tefii
y P. abies ta P. obovata Ledeb. ananizyBanu nuine ofuH JIOKYC [2], mpoTe Ipu TOCTaTHHOMY
HaBaHTAXEHHI cyOcTparoM MokHa BUsBUTH 30HY Adh-2 [7].
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Inymamamoxcanoayemammpancaminaza (GOT, K. @.2.6.1.1.). Tlpu TicTOXIMIYHOMY
3a0apBIIEHH] CIIOCTEPIraad YOTUPU 30HU aKTUBHOCTI (DEPMEHTY, 1110 KOAYIOThCS TPhOMa JIOKYCAMHU:
Got-1, Got-2, Got-3 (muB. puc. 1, puc. 2, b). Jlnsa nokyciB Got-1 ta Got-2, siki mpeacTaBiaeHi
MOOJJMHOKMMHU CMYyTaMH aKTUBHOCTI, BU3HAUCHO 10 2 anens, BianoBigHo: Got-1'% ta Got-1%,
Got-2'%, Got-2'"". Jlokyc Got-3 BHUSBISBCS Y BUIISII JIBOX CHHXPOHHO MITPYFOYHX 30H aKTHB-
HocTi. B 1ipomy stokyci Takox BimmiueHo asa anesst: Got-3112, Got-3%, Taky »* KiIbKICTh JIOKYCiB
OyJ10 ONMCaHO B 1HIIMX YaCTUHAX MpUpoaHOro apeany P, abies [11, 14, 15].

DepMeHT GOT GDH MDH
Jlokyc 1 2 3 1 2 3 4
7Aneni 1,05 | 1,00 | 1,05 1,00 | 1,13 | 1,00 | 1,00 | 0,88 | 1,00 | 1,10 | 1,07 | 1,00 | 0,80 | 1,16 | 1,00 | 0,80
 — { ]  —
— — L N—
_— | — —_— —
_ = -=
+
DepmeHT ACP ADH
Jlokyc 2 3 1 2
Aneni 1,00 | 0,97 | 0,94 (1,00 | 0,96 | null 1,05 1,00 1,05 | 1,00 0,96
i —
—
+
®depMeHT LAP FDH
Jlokyc 1 2
Aneni 1,05 1,00 0,97 0,95 | null 1,06 1,00 0,96 1,00
—-—
. .
—-—
-—
+
DepMeHT DIA SOD
Jlokyc 1 2 3 4 3 4
Anem | 1,00 1,00 | null | 1,00 0,93 1,07 1,00 0,79 1,00 1,00
1 —
—_— - [
- |
+

Puc. 1. CxematnuHe 300pakeHHs anenbHuX BapianTiB 20 nokyciB Picea abies (L.) Karst.
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Puc. 2. Enexkrpodoperpamu hepmentux cucrem Picea abies (L.) Karst.:
A — anxoronpaerinporenasu (ADH), b — nryramarnerinporenasu (GDH) ta mimyramarokcanoaneraTTpas-
caminasu (GOT). I-IV —renorunu ogroro aepesa (Hanpukiam, Adh-11991% ago Got-31319) mo3HaueHHs
ajneniB HaBeneHo 3a cuctemoro C. [Ipakara [16].

@opmiamoeziopocenasa (FDH, K.@. 1.2.1.2). Ha reneBux IIACTHHKAX CIIOCTEPIraidl OIHY
30HY aKTHBHOCTI (hepMeHTY, sika koxyeThbes JokycoMm Fdh (nuB. puc.l). Jlokyc Fdh BusiBuBcs
MOHOMOpP(HUM y BUBUYEHUX pociuH P. abies Ykpaincekoro Ilomiccs. B monymsauisx P. abies
Vkpaincekux Kapmar Hamu Oyiio BHSBICHO IT°SITh aJielliB, IPOTE YOTHPH 3 HUX 3yCTpidancs B
JIeB’ SITH TMOMYJISIIISIX 3 YaCTOTOK0 MeHIIe 5 % 1 Oynu BigHECeH1 A0 piAKicHHX [5].

Inymamamoeziopocenasza (GDH, K.® 1.4.1.2). Jlanuii pepMeHT MIPOSBISETHCS y BUTIISI
OJIHI€T 30HM aKTUBHOCTI, 10 KoayeTbcs ogHUM JokycoM Gdh (nuB. puc. 1, puc. 2, b — 30Ha
aKTHUBHOCTI TITyTaMaTJeTiAporeHa3y BHIIE 3a ITyTamMaToKcajoaleTaTTpaHcaMiHazy, TOMY I
(hepMeHTHI CUCTEMH MPOSIBIISIN Ha ogHOMYy reini). Y P abies B Ykpaincekomy Ilomicci Oymno
BusHaueno 2 amensi: Gdh'’ ta Gdh®*. B momymsuisix P. abies Ha teputopil YKpaiHChKUX
Kapmar Ta y iHmIMX MicIIX 3pOCTaHHS B MeXax HPUPOIHOTO apeaiy I[bOro BHIY TaKOX
¢ikcyrots o 2 anens y nokyci Gdh [2, 5, 10, 13].

Kucna ¢ocgpamasza (ACP, K.@. 3.1.3.2.). Ilpum rictoxiMiuHOMy 3a0apBJICHHI Ha
refieBUX IUIACTHHKAX CIOCTEpIraid Bil TPhOX IO IIECTU 30H aKTHMBHOCTI LOTO (PEpMEHTY
(muB. puc. 1, puc. 3, A) . OgHak JUIs aHai3y BUKOPUCTOBYBAJIHM JIBA JIOKYCH, SIKI HalKpalie
BHSBIISIIOTEC — Acp-2 Ta Acp-3. Jlokyc Acp-2 OyB mpeicTaBiICHUN JBOMa CHHXPOHHO
MirpyrodumMu cMyramu. B oMy stokyci BusieiieHo tpu anesst: Acp-2%, Acp-2*Y7ta Acp-2°.

84 SSN 1728-6204 IlpombinuieHHast 6otanuka. 2008, Boin. 8



3ouu
aKTHBHOCTI

ACP-3

ACP-2

3oHH
aKTHBHOCTI

LAP-2

LAP-1

I II III v

b

Puc. 3. Enexkrpodoperpamu pepmentHux cucrem Picea abies (L.) Karst.:
A — xucnoi docdarazu (ACP) ta b — neiinmnaminonentunasu (LAP). [-IV — rernotunm omaoro
nepeBa (Hanpukiag, Acp-2°°Y19 ago Lap-2190196) nozHaueHHs ajeniB MPUBEACHO 32 CHCTEMOIO
C. Ilpakama [16].

VY nonynauisx P. abies Ykpaincbkux Kapmar gokyc Acp-2 BUSBUBCS OAHUM 3 HAaUMIHIUBIIINAX
cepen 20 BuBdeHUX JIOKyciB [5]. B mokyci Acp-3 B Ykpaincekomy Ilomicci y P. abies Takox
inenTrdikoBano Tpu anens — Acp-3'°, Acp-3%, Acp-2™!. K.B. KpyTtoBchkuii Ta @. beprmanu
y P. abies ta P. obovata ananizyBanu nuiie oauH jokyc Acp [14], a P. Jlxwuanini [13] 3
crniBaBropamu y P. abies — nBa.

Cynepoxcuooucmymaza (SOD, K.@. 1.15.1.1). Ha enextpodopeTnyHiii TUTaCTHHII
BIIMIYEHO /B 30HM AKTUBHOCTI (DEPMEHTY, sSIKI KOIYIOTbCS JBOMAa T'€HHUMM JIOKyCaMU —
Sod-3, Sod-4 (muB. puc. 1). OOugBa JTOKycH BUSBHWINCS MOHOMOPGHUMHU Y Il YacTHHI
apeany P. abies. B iHmux 9acTuHax apeany IIi JIOKYCH Takok Oyiu abo crmabomomiMophHIMH,
a6o moHoMopdHUMH [5, 10].

Hiagpopasza (DIA, K.@. 1.6.4.3). EnextpopOopeTHYHHUN CHEKTp AAHOTO (hepMeHTy y
Pabies npencrasiaeHnii 4OTUpMa 30HAMU aKTUBHOCTI, K1 KOHTPOJIOIOTHCS JIoKycamu: Dia-1,
Dia-2, Dia-3, Dia-4 (aus. puc. 1). Jlokyc Dia-1 B momynsuii Ykpaincekoro Iomices BusiBUBCS
MoHOMOpGHUM, a Dia-2 crnabonoxiMmopduum 3 anemsimu Dia-2'% ta Dia-2™!" Jlokycu Dia-3
ta Dia-4 npezcraBieHi JBoMa Ta TphoMa aiesiMu BianmoigHo: Dia-3', Dia-3%% ta Dia-4'7,
Dia-4'%, Dia-4°. II. [oHYapeHKo 3 CIiBaBTOpaMH y HpencTaBHHKIB poxy Picea A. Dietr.
TAKOXK CIIOCTEPIraliy 10 YOTUPHOX 30H aKTUBHOCTI, OJTHAK IS aHAJIi3y BUKOPUCTOBYBAJIH JIUIIIE
TPH JIOKYCH 1IbOTO (hepMeHTy [2].
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Jletiyunaminonenmuoaza (LAP, K.®. 3.4.11.1.). Ha rensx mposBISUIACS 1BI MIHJIMBI 30HH
aKTHBHOCTI JICHIIMHAMIHOTIENITH/IA3M, SKI KOHTPOIIOIOTHCS OKpEeMHUMH JIOKycamu Lap-1 Ta
Lap-2 (nuB. puc. 1, puc. 3, b). «llIBuaka» 30Ha, 1110 KoayeThes JokycoM Lap-1, npencrasnena
y Pabies m’sitbma anensHuMu Bapiantamu: Lap-1'%, Lap-1'%, Lap-1%, Lap-1%° ta Lap-1™!.
MIiHIHMBICTh «IOBUIBHOD» 30HH, IO KOHTPOMIOETHCS JOKycoM Lap-2, oOymoBieHa TphoMa
anemsimu: Lap-2'%, Lap-2"% u Lap-2°%. [ToxiOHuii i3opepmenTuii ciektp LAP onucanwmii y
P. abies 3 inmumx vactud apeany [2, 10, 13], P. obovata [2,7] ta P. glehnii Mast. [2], a Takox
y OUTBIIOCTI IHIMUX BUAIB XBOWHUX [4, 10], BUHATOK cTaHOBIATH Pinus cembra L. [9], Pinus
sibirica Du Tour [6], y IKHX BUSIBJIEHO TPU 30HU aKTUBHOCTI (DEpMEHTY.

Manamoeziopocenaza (MDH, K.®. 1.1.1.37). Y P. abies ueii dbepMeHT Mae CKIaJHUN
eNEeKTPOPOPETUIHHIN CTIEKTP, TOMY IO KOIYETHCS JIEKITbKOMa OKpEMUMH TeHaMu (TuB. puc. 1).
Yitke po3nuieHHs 130epMEHTIB T03BOIIIO 1IeHTU(DIKYBaTH Ha eynekTpodoperpamax 4 ano-
3MMHI JIOKYCH, 3 SIKUX Ul aHalizy BukopucroByBanu jokycu Mdh-2, Mdh-3, Mdh-4. Jlokyc
Mdh-2 BusiBuBcst MonomopduuM, a Mdh-3 mas gotupu anens: Mdh-3"19, Mdh-3'97, Mdh-3'%,
Mdh-3%%, Jlokyc Mdh-4 6yB npezacrasienuii Tppoma anensimu: Mdh-4"1¢, Mdh-4'%, Mdh-4°%
B iammx momynsiisix P abies Ha tepurtopii YkpaiHcbkux Kaprar Takox ieHTH(IKOBaHO
4 JIOKyCH IIbOTO TEHY, 3 IKMX B aHajli31 BUKopucToByBasm TpH [10, 11].

Amnamni3 cerperamii BUABICHHMX aJIeIbHUX BapiaHTIB y TE€TEPO3UTOTHHUX JEPEB B IJIOMY
MiITBEPI)KYE MOHOTEHHHMM THM iX YCMajaKyBaHHS. Y 2 3 26 BHUSABICHHUX T'€TEPO3UTOTHHUX
TEHOTHUIIIB BIJMIUYE€HO MOPYUIEHHs Cerperamii ajeiiB BiJ OYiKyBaHOTO MEHJEIIBCHKOTO
coiBBiHOIEHHs 1:1, mo ckmagae 7,7 % BiAg KUIBKOCTI BUSIBIEHUX reHoTuIiB. IlopymeHHs
cerperaiii B MOMyJSIisiX XBOMHUX B1A0YBa€eThCS y OKpeMo B3ATuX aepes [1, 2, 12]. 3okpema,
B poOoti B.Uensika 3 criiBaBropamu [12], nmprcBsdeHOT BUBYCHHIO Cerperarlii aio3uMiB y Pinus
banksiana Lamb., moka3aHo, 1110 TOPYIICHHsI Cerperallii Bapitoe Il OJHUX 1 THX XKe JEPEB B
pi3H1 poKu 300py HACIHHS 1 3aJIEKHO BiJl sIPyCy KPOHHU JIEpPeBa, 3 IKOT0 30UPaTUCs IIUILIKH.

TakuM 4MHOM, OTpPUMAaHE YITKE €JIEKTPOPOpPETHUHE PO3JUICHHS allebHUX MPOAYKTIB
20 70KyCiB J103BOJISIE BUKOPUCTOBYBATH iX B SIKOCTI MapKepiB Ui JOCIIKEHHS M€HETUYHOI
CTPYKTYpH, Tiapo3auieHocTi Ta audepenmianii P. abies B Mexax apeanry B YKpaiHChKOMY
[Momicci.

Marepiany cTaTTi OTpUMaHi 3a JOCHIHKEHHSIMH 3T1THO 3 MPOEKTOM HAyKOBO-IOCIIIHUX
pobit monomux yueHux HAH VYkpaiam “OcoOmuBOCTI TEHETHYHOI CTPYKTYpU Ta CHCTEMH
CXpEIlyBaHHS TPHUPOJHUX TMOMYNSIMii suuHU €eBpomneicbkoi (Picea abies (L.) Karst) B
VYkpaiacerkomy Ilomicei Ta Kapnarax” (Ne JIP 0107U007097). ABTOpH BHCIOBIIIOIOTH TOJSKY
Jlicaiuyk A.M. — 3am. aupekropa KpemeHnerpkoro 60TaHigyHOTO cafy 3a 3i0paHuii Marepial
P. abies B Yxpaincekomy Ilomiccei.
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TEHETUYHHI KOHTPOJIb I3O®EPMEHTHUX CUCTEM PICEA ABIES (L.) KARST. B
YKPAIHCBKOMY IIOJIICCI
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Joneupkuii 6oraniunmii can HanionansHoT akaiemii Hayk YKpaiHu

BupdyeHo renHermuyHmid koHTponb QepmentiB GOT, FDH, ACP, GDH, ADH, SOD, DIA, LAP, MDH B
Meraramerogitax HaciHHs Picea abies (L.) Karst. 3 npupoxnoi momymsiuii B Yipaincekomy [lomicci. Orpumano
YiTKe eNeKTpodOopeTHYHEe PO3IICHHS U alelbHUX MpomykTiB 20 jokyciB. JlOCHiIKEHHs cerperarii anelniB
TeTepO3UTOTHHX JIEPEB B IIJIOMY IiATBEP/DKYE MOHOTCHHE YCIIaAKyBaHHS BUSBICHUX AJIO3MMHUX BapiaHTIB.

UDC 575.174.015.3 (477.8)

GENETIC CONTROL OF PICEA ABIES (L.) KARST. ISOENZYME SYSTEMS IN IN UKRAINIAN
POLISSIA

S.N. Privalikhin, I.V. Makogon

Donetsk Botanical Gardens, Nat. Acad. Sci. of Ukraine

Genetic control of GOT, FDH, ACP, GDH, ADH, SOD, DIA, LAP, MDH enzymes has been studied in the
seed megagametophytes of Picea abies (L.) Karst. from natural populations in Ukrainian Polissia. Efficient
electrophoretic separation has been determined for allele products at 20 loci. Segregation analysis of the revealed
allele variants on the whole confirms their monogenic inheritance.
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