14

10.

11.

12.

13.

14,

15.

Smith S. Identification of Common Molecular Subsequences / S. Smith, M. Waterman // Journal of Molecular
Biology. — 1981. — Vol. 147. — P. 195-197.

Needleman S. A general method applicable to the search for similarities in the amino acid sequence of two
proteins / S. Needleman, C. Wunsch // J. Mol. Biol. — 1970. — Vol. 48 (3). — P. 443-453.

Okonechnikov K. Unipro UGENE: a unified bioinformatics toolkit / K. Okonechnikov,
O. Golosova, M. Fursov // UGENE team Bioinformatics. — 2012. — Vol. 28. — P. 1166-1167.

Tamura K. MEGAS5: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary
Distance, and Maximum Parsimony Methods / K. Tamura, N. Peterson // Molecular Biology and Evolution. —
2011. - Vol. 28. — P. 2731-2739.

Tajima F. Statistical methods to test for nucleotide mutation hypothesis by DNA polymorphism / F. Tajima //
Genetics. — 1989. — Vol. 123. — P. 585-595.

Sneath P. Numerical Taxonomy. The Principles and Practice of Numerical Classification /
P. Sneath, R. Sokal // Systematic. — 1973. — Vol. 24 (2). — P. 263-268.

Tamura K. Prospects for inferring very large phylogenies by using the neighbor-joining method / K. Tamura, M.
Nei, S. Kumar // Proceedings of the National Academy of Sciences. — 2004. — Vol. 101. — P. 11030-11035.

Felsenstein J. Confidence limits on phylogenies: An approach using the bootstrap /
J. Felsenstein // Evolution. — 1985. — Vol. 39. — P. 783-791.

Bremer B. An update of the Angiosperm Phylogeny Group classification for the orders and families of flowering
plants: APG 111 / B. Bremer, K. Bremer, M. Chase // Botanical Journal of the Linnean Society. — 2009. —
Vol. 161 (2). — P. 105-121.

Fu Z. Nucleotide diversity and molecular evolution of the PSyl genein Zea mays compared to some other grass
species / Z. Fu, J. Yan, Y. Zheng [et al.] // Theor. Appl. Genet. — 2010. — Vol. 120. — P. 709-720.

YK 582.751.42 : 681.151

JTUHAMIKA JJEKTUHOBOI AKTUBHOCTI XJIOPOILJIACTIB

XJIOPODIJIBHUX MYTAHTIB LINUM HUMILE MILL. MTPOTATOM

OHTOI'EHE3Y
JleBuyk I'.M.

3anopizbkuti HayioHANLHULL YHIgepcumem,
69600, Vkpaina, 3anopisxcocs, syn. Kykoscvkozo, 66

anna.levchuck@yandex.ua

Ha 490TMpbOX MYTaHTHHX JiHISIX JIbOHY OJIHHOIO 3 pi3HUM MOPQOJIOTIYHMM TMPOSBOM XJIOPOQiNbHOT
HEJOCTaTHOCTI OyB MNpOaHaNi30BaHWN pIiBEHb JIEKTUHOBOI AKTUBHOCTI JIBOX THIIB XJIOPOILJIACTiB
MPOTSrOM OHTOreHe3y. BCTaHOBIEHO, IO B MyTaHTHOTO 3pa3ka 3 PIBHOMIPHUM IPOSIBOM XJI0po(diibHOT
HepocTatHOCTi (M-28) piBeHb JIEKTHHOBOT aKTMBHOCTI 000X THIIB XJIOPOIUIACTIB € BUIUM y HOPIBHSIHHI
3 KOHTPOJIEM IMPOTATOM YCHOTO OHTOTeHe3y. Y XJIOpPO(ITBHUX MYTaHTIB 3 YaCTKOBHM IPOSBOM
xyopodineHoi HenocratHocTi (M-80, M-81 Ta M-84) Ha NMOYaTKOBHMX eTamax OHTOTEHE3y JIEKTHHOBA
aKTUBHICTh 3HAYHO HW)KYa 32 KOHTPOJBbHUI BapiaHT, a Ha CTafil LBITIHHSI — JOCTOBIPHO 301MBIIYETHCS B
JpiOHHUX XJIOPOIUIACTaX, @ Y BEJIMKHX JIOCTOBIPHO BiZl KOHTPOJIIIO HE BiJIPI3HAETHCS.

Kmiouosi cnosa: Linum humile Mill, xzopogirena nedocmamuicms, nexmunosa axmugnicmv, X10PONIACHIU,
AeKMUH-Ni2MeHMHUN KOMNIEKC.

JAHAMMKA JIEKTUHOBOM AKTUBHOCTH XJIOPOILIACTOB XJIOPO®ULJIBHBIX MYTAHTOB

LINUM HUMILE MILL. HA ITPOTA’KEHUN OHTOI'EHE3A
JleBuyk A.H.

3anopoorcckuii HAYUOHATLHBIU YHUGEPCUMEM
69600, Vkpauna, 3anopoacwe, yr. XKykosckozo, 66

anna.levchuck@yandex.ua
Ha YETBIPEX MYTAHTHBIX JIMHUAX JIbHA MaCJIAYHOI'0 C pPa3IMYHBIM MOp(bOJ'[OFI/I‘IeCKI/IM IIPOABJICHUEM
XJTOpOGUIUTHHON HENOCTATOYHOCTH OBLI TMPOAHATU3UPOBAH YPOBEHb JIEKTHHOBOW AaKTUBHOCTH JBYX

THMOB XJIOPOIUTACTOB B TEYCHHE OHTOTCHE3a. Y CTAHOBJICHO, YTO Y MYTAHTHOTO 00pa3iia ¢ paBHOM €pHBIM
MPOSIBIICHUEM XJIOPODMILTLHON HemocTaTOUHOCTH (M-28) ypoBEeHb JIEKTHHOBOM aKTHBHOCTH 000MX THIIOB
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XJIOPOILIACTOB BBINIC MO CPABHEHHIO C KOHTPOJEM B TEUCHHE BCETO OHTOreHe3a. Y XJIOPO(PHILIBHBIX
MYTaHTOB C YaCTUYHBIM MPOSBICHHEM XJopodminspHONH HemoctatouHoctd (M-80, M-81 u M-84) nHa
HayYaJbHBIX ITAlaX OHTOrCHE3a JEKTHHOBAs aKTUBHOCTH 3HAYUTENHLHO HUXE KOHTPOJLHOTO BapHaHTa, a
Ha CTaJUH LBETEHHsS — AOCTOBEPHO YBEIHUYMBACTCS B MEJIKUX XJIOPOILIACTAX, & Y KPYMHBIX JOCTOBEPHO
OT KOHTPOJISl HE OTJINYAETCSI.
Kuiouesvie cnosa: Linum humile Mill, xaopoguinvnas Hedocmamounocms, J1eKMUHOBAS AKMUBHOCHDb,
XJIOPONAACMbL, IeKMUH-NUSMEHMHBIU KOMIIEKC.

DINAMIKS OF CHLOROPLASTS LECTIN ACTIVITY IN CHLOROPHYLL MUTANTS
OF LINUM HUMILE MILL. DURING ONTOGENESIS

Levchuk H.M.

Zaporizhzhya National University
69600, Ukraine, Zaporizhzhya, Zhukovsky Street, 66

anna.levchuck@yandex.ua

The study of photosynthesis and attempts to manage the photosynthetic activity of green plants is more
than two centuries, and still is one of the most important questions of modern plant physiology. For many
years, for such special studies to use mutant plants with chlorophyll deficient. Significant changes in the
composition and the ratio of these pigments in plants lead to physiological first, and then to
morphological changes, because the intensity of photosynthesis in most chlorophyll-deficient mutants
significantly lower than in green plants. However, at present identified and mutants with well-developed
structure of chloroplasts and high performance, which concluded with a possible impact on improving
plant productivity by affecting the chloroplasts.

Significant changes in the ratio of pigments and lead to physiological ones, and then to morphological
changes. These changes are associated with the color of plants and can be seen in the mutants with
chlorophyll deficient. Therefore chlorophyll-deficient mutants of higher plants for many years have used
for the study of photosynthesis. Interesting object for such studies is linseed mutants received as a result
experimental mutagenesis: M-80, M-84, M-28 and M-81.

From the literature it is known that lectins are involved in photosynthesis. They form pigment-lectin
complex with pigments in which the pigments catching light energy and lectins by taking it, change its
conformation, which leads to a change in carbohydrate specificity. Modified lectins are able to bind
dissolved in the stroma thylakoids Calvin cycle enzymes. This hypothesis was proposed Aleksidze. For it
the lectins is the link between light and dark phases of photosynthesis.

Linseed (Linum humile Mill.) is the extremely plastic crop. It is widely cultivated in Europe, Asia, North
and South America, Australia and even North Africa. And everywhere he has a high potential
productivity. Obviously this is due to the efficient work of the photosynthetic apparatus. However,
especially his performances in this culture have been insufficiently studied.

When using induced mutagenesis in a number of genotypes of linseed we had been allocated a series of
mutations with different types of negative chlorophyll deficient. However, some of chlorophyll mutants
were highly and even varieties such as Golden variety.

The aim of this study was to determine the lectin activity dynamics of leaves chloroplasts during
ontogeny in linseed Cyan, Antares and K-7487 varieties, and their chlorophyll-deficient mutant lines: M-
80, M-84, M-81 and M-28. The objects of study were 4 lines of chlorophyll-deficient (M-80, M-81, M-84
and M-28) and 2 genotypes outgoing — Cyan and K-7487.

Linseed plants were grown in the field conditions. Chloroplasts were isolated from leaves at different
stages of development by fractional centrifugation. In chlorophyll-deficient mutants of group 1 (M-80,
M-81 and M-84) in the early stages of development ("herring bone" and budding stage) analyzed leaves
of different colors: upper leaves for the M-80 and the middle leaves for M-81 and M-84.

Lectins from tylakoyid membranes by standard methods with some modifications were extracted.
Activities of lectins were determined by hemagglutination assay with 2% suspension of rabbit
erythrocytes, given protein concentration. Protein concentration was determined spectrophotometrically
by the method of Warburg-Christian. In the analysis of lectin activity was expressed as the reciprocal of -
carbon lectin activity and expressed as (mg / ml) . Statistical analysis was performed by standard
methods.

We have chosen chlorophyll mutants were obtained from different initial genotypes and consists of the
following groups: group of Cyan - mutant line M-80, M-81 and M-84 and K-7487 - mutant line M-28.
These mutants for evenness of chlorophyll deficient can be classified into 2 groups. The first group
included plants, which chlorophyll deficient is part of the leaves, and the transition to the generative
stages of ontogeny plants gradually flourish — a line of M-80, M-81 and M-84. The second group is
separated by a line of M-28, chlorophyll deficient which is evenly distributed throughout the plant and
changed color persists throughout ontogeny. An interesting feature of these designs is the fact that the
mutant lines with varying degrees of depression plants. Thus, according to this index chlorophyll-
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deficient studied mutants can be arranged in the following series of the most oppressed in the least: M-81
— M-84 — M-80 — M-28.

In earlier study was shown that mesophillous of leaves in linseed contains two types of cells: chloroplasts
with small and large, are likely to perform different functions in the process of photosynthesis. Studies
Aleksidze, it was shown that lectins membranes of chloroplasts involved in the process. In this regard,
we have assumed that lectins can optimize the performance of chloroplast pigment apparatus defective
chlorophyll mutants.

We analyzed changes in lectin activity of both types of chloroplasts during ontogeny in chlorophyll
mutants and output varieties. The study included consecutive stages of development, for which there is a
change in color of plants: stairs, "herring bone", budding and flowering stages.

From the results table shows that in most cases chlorophyll mutants of cyan the lectin activity in both
types of chloroplasts was significantly reduced compared to the initial variety Cyan. Exceptions are only
small chloroplasts at the stage of flowering, when these mutants flourish and chlorophyll deficient almost
disappears. In chlorophyll mutant M-28 on the contrary the lectin activity throughout ontogeny in both
types of chloroplasts was significantly increased.

Due to these results and the fact that this mutant line M-28 was more productive than the original sample,
despite the obvious chlorophyll deficient, we believe that lectins of tylakoyid membrane to contribute to
this. Others chlorophyll mutants during ontogeny is depressed and productivity are significantly lower
than the original genotype.

An analysis revealed that levels of lectin activity in tylakoyid membranes during ontogeny changes:
highest lectin activity with chloroplasts at an early stage of development — the stage stairs, the value of
which is almost 10 times the value at other stages of ontogeny.

However, these changes are different in various types of chloroplasts. Thus, the lectin activity of small
chloroplasts of Cyan (M-80, M-81, M-84 and Cyan) decreases rapidly at the stage of "tree", and in the
later stages (budding and flowering) gradually increases, but does not reach the initial level stage stairs.
In plants of K-7487 (M-28 and K-7487) lectin activity of small chloroplasts in the transition to the stage
of "herring bone" is greatly reduced in the budding stage — increases, and the transition to flowering stage
— returns to the level of "herring bone"

Evolution of lectin activity in large chloroplasts also primarily depends on the genotype and its most
important are at an early stage of ontogeny — the stage stairs. Thus, lectin activity in samples of Cyan on
stage "herring bone" does not change, and in the future (for budding and flowering stages) is significantly
reduced. Exceptions are only large chloroplasts mutant line M-84, which has lectin activity on the stage
of "tree" significantly reduced, compared to the stage stairs. In samples of K-7487 — during the transition
to the stage of "tree" lectin activity of large chloroplasts significantly reduced, and in the later stages —
does not change.

The distribution of activity between the two types of chloroplasts during development took place as
follows: at the initial stage of ontogeny (step ladder) greater lectin activity with small chloroplasts, in the
later stages — the stage of "herring bone" and budding — most lectin activity with large chloroplasts, and
the various stages of bloom chloroplast types have approximately the same level of lectin activity.
Moreover, this distribution lectin activity showed no dependence on the genotype: it is observed in
chlorophyll mutants and in the original genotypes.

As can be seen from the data in step ladder much higher lectin activity characterized by small
chloroplasts compared to large. On stage, the "tree" in all studied genotypes significantly higher lectin
activity is characterized by the large fraction of chloroplasts. Vividly can be demonstrated genotypes of
Cyan, where the contribution of small chloroplasts is less than 10% of the total lectin activity of
tylakoyid membranes.

At the stage of budding lectin activity also dominated by large chloroplasts, but contribute to the overall
small chloroplasts is much larger than ascending early stage "tree." Thus, the contribution of small
chloroplasts in most studed genotypes increased to 30-40%, but still lectin activity of large chloroplasts
stay at a higher level.

In the transition to the stage of flax plants flowering lectin activity of small chloroplasts in chlorophyll
mutants in contrast to earlier stages of development mainly increased compared with baseline genotypes.
This trend can be observed in all studied lines.

So, summing up, we can say that lectins are involved in photosynthesis of chlorophyll mutants linseed,
especially chlorophyll mutants, which lack a chlorophyll in whole plant and its intensity does not
decrease during ontogeny — the line M-28. The special role of lectins in photosynthesis should be given,
in our opinion, the lectin in line M-28, due to the fact that the level of lectin activity in its chloroplasts
(both types) increases greatly compared with the original K-7487 throughout ontogeny. In addition, the
mutant line M-28 with a single research was granted the status of a variety ("Gold"), due to the fact that it
has better productivity and oil content compared with the original model, and with a sort of standard in
Ukraine — "Pivdenna nich."

In mutants of cyan in the early stages of ontogeny lectin activity significantly decreased in both types of
chloroplasts, and the flowering stage, when these mutants almost disappears morphological manifestation
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chlorophyll deficient significantly increases the activity of chloroplast small in comparison with the
original model. We believe that because of that suppressed the early stages of plant development lines M -
80, M-81 and M-84 still survive and knotted seeds, but have thus far lower productivity. At the same
time, as we have previously found mesophillous chlorophyll leaves of these mutants have altered plastid
apparatus relative initial variety Cyan and respect each other and we believe that these plant genotypes
more (especially before flowering) can exist and it is for photosynthetic the score of chloroplasts, and
starting from the stage of flowering, in the process also involved lectins.

Thus, we have found that lectins are involved in photosynthesis chlorophyll mutants, but their
contribution depends on the type chlorophyll deficient. He expressed most clearly in line M-28, where we
believe it lectin causes not only the existence of the genotype, but also improve important traits such as
productive oil content with baseline genotype and grade standards.

Key words: Linum humile Mill, chlorophyll deficient, lectin activity, chloroplast, lectin-pigment complex.

BCTYII

HaiiBaxuBilIMM NPOILIECOM Y KUTTI POCIMHU € (POTOCHHTE3, 3aBISKU SIKOMY BOHA HAKOIMUYYE
OpraHiyHy Macy 3 BOAM Ta BYIJIEKHCIOrO ra3y Iija Ai€l0 COHSYHOTO CBITJIA. 31aTHICTh POCIUHH 10
(dboToCHHTE3y Ta MOr0 IHTEHCUBHICTh, HACAMIIEPE/T, 3AJIEKUTH BiJ] HIr'MEHTHOTO CKJIaay: XJIopodiiiB
«a», «by», a Takox kapoTuHOiAiB. BMiCT X510podiNiB y JHcTKaX cTaHOBUTH 3a3Buyaii 0,6 — 1,2 % Bin
iXHBOI CyXxOoi MacH 1 3aJIeXUTh K BiJ] BUJY POCIMH, TaK 1 BiJl YMOB iX BUpOIIYBaHHA (piBEHb
OCBITJICHHSI, TEMITEpaTypa, 3a0e3MeUeHICTh eIEMEHTAMH MiHEPAIBHOTO KUBIICHH) [1].

BuBuenHs mporeciB GOTOCHHTE3y Ta HaMaraHHs KepyBaTH (POTOCHHTETUYHOIO TISUTHHICTIO 3€JIEHUX
POCIIUH TpHWBA€E TIOHAJ JBA CTOPIYYS, alle i JOCI € OJHUM 3 HAWBAKIWBINIUX TMHUTAHb CYYacHOI
¢iziosorii pociuH. IIpoTsarom Garatbox pPOKiIB JJII MPOBEACHHS TAaKMX CHEIiaIbHUX JOCIIKEHb
BUKOPUCTOBYIOTh POCIMHH MYTaHTHOI HPUPOAM 3 XJopodimbHOIO HemocraTHicTiO [2]. 3HauHI
3MIHM B CKJaJi Ta CIIBBIJIHOIICHHI MIrMEHTIB y TaKUX POCIUH MPU3BOJATH CIOYATKY 0
¢izionoriyaux, a 3rogoM i g0 MOP(OJOTIYHMX 3MiH, TOMY IHTEHCHUBHICTh (POTOCHHTE3Y B
O1IbIIOCTI XJIOPOUIBHUX MYTAHTIB 3HAYHO HUXKYa, HDK y 3eneHux pocnuH [3, 4]. OmHak Ha
TENepilHId yac BUAUIEHI 1 MyTaHTH 3 J0Ope PO3BUHYTOI CTPYKTYPOIO XJIOPOIUIACTIB 1 BUCOKOIO
MPOAYKTUBHICTIO, IO JIa€ MiACTaBH 3pOOWUTH BHCHOBOK MPO MOKJIMBHUI BITUB Ha ITiABHUILIECHHS
MPOJYKTUBHOCTI POCJIMH HUIIXOM BIUIMBY Ha XJIOPOIUIACTH [5]

Pi3Huil cTyniHb CTUMYIIOBaHHS a00 1HTiIOyBaHHS OKpEMHX IpyIl MIrMEHTIB MPU3BOIUTH 10 3MiHU
CHIBBIJIHOILIEHHS iX B POCIIHHI 1, BHACIIIOK 1IbOTO, — 0 3MIHHM KOJIbOPY L1€i POCIUHU. 3aJ€KHO BiJ
Toro, sika hopma xnopodiny («a» un «b») 3MIHIOETHCS, TOCUIIIOETHCSI CHHBO-3€JIEHE, KOBTE 200
3eneHe 3abappieHHs. [lpyu 3HaYHOMY 4M TOBHOMY IHTIOYBaHHI 3€JIEHUX IMITMEHTIB 3a0apBlIEHHS
TKaHWHU OyJie BU3HAYATHUCS BMICTOM JKOBTHUX MIrMEeHTIB a00 aHToIiaHiB [1].

3HayHi 3MIHM B CKJaJll Ta CIIBBIAHOIIEHH] MIrMEHTIB MPU3BOAATH CHOYATKY A0 (Di310J]0TIUHUX, a
3rogoM 1 g0 Mopdosoriuaux 3miH. [li 3MiHM TOB’s3aHi 13 3a0apBJICHHSAM POCIHH 1 1X MOXXHA
CIIOCTEpIraTé Ha MPHUKJIaAl MYTaHTIB 3 XJOpOoQiIbHOK HegocTaTHiCTIO. CaMme ToMy XJIOpoQiibHi
MYTaHTH BUIIMX POCIHH MPOTITOM 0araTboX POKiB BUKOPUCTOBYIOTHCS IJIsSi BUBUCHHS IPOLECIB
¢dorocunTezy. LlikaBuM 00’ €KTOM I MPOBEJICHHS TAKHX JOCITIJKEHb € MyTaHTH JIbOHY, OTPUMaHi
B pe3yJIbTaTi eKCIIepUMEHTAIbHOTO MyTareHe3y: M-80, M-81, M-84 ta M-28 [6, 7].

Binomo, 1m0 nextuHM 6epyTh Oe3nocepeHIo yyacTh y mnpoieci poTtocuHTe3y. BoHn yTBOPIOIOTH 3
MIrMEHTaMH MITMEHT-JIEKTUHOBUA KOMIUIEKC, Y SIKOMY MITMEHTH YJOBIIOIOTH CBITJIOBY €HEpPTiI0, a
JIEKTHHHU, CIIPUAHSABIIN 11, 3MIHIOIOTH CBOIO KOH(OpMAILito, 0 NMPU3BOAUTH IO 3MiHH BYTJIEBOAHOT
crenu(piqHOCTl. 3MIHEH1 JIEKTUHH 3aTHI 3B’S3aTH PO3YMHEHI B CTPOMI TIIAKOIAYy (EepMEHTH LIUKITY
Kanpgina. Taka rimore3a Oyna 3anpononoBana Anekcuaze ['.5. [8]. 3a Heto nekTuHM — eHANBEHA
JIaHKa MK CBITJIOBOIO Ta TEMHOBOIO CTaIIIMH (POTOCHHTE3Y.

JIbon omiitamii (Linum humile Mill.) € BHKIIOYHO TACTHYHOIO KYIBTYPOI. Oro IMIMPOKO
KyJIbTUBYIOTh y €Bpomi, A3ii, [TiBuiuniit 1 IliBgenniit Amepuni, ABctpanii i HaBiTh B IliBHIUHIN
Adpuui [9, 10]. I ckpi3b BiH BIAPI3HAETHCS BUCOKUM MOTEHLI1AJIOM MPOIYKTUBHOCTI. O4EBHUIHO, 1€
noB'si3aHe 3 edekTuBHOIO poOoTO (oTocuHTEeTHUHOTO amapaty. OmHaK OCOOIUBOCTI HMOro
(yHKIIIOHYBaHHS B IIi€] KyJbTYPH BUBUEHI HEJIOCTATHBO.
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[Ipu BHUKOpHUCTaHHI IHAYKOBAaHOTO MyTareHe3y B psily T€HOTHUIIB JIbOHY OJIMHOTO HamMu Oyna
BHJIUICHA Cepisl MyTaIliil 3 pI3HUMH THITAMH MiHYC-XJ0poduTbHUX 3MiH [6, 7]. Ilpu npboMy meski 3
XJIOPO(ITPHUX MYTAHTIB BUCOKOMPOAYKTHBHI 1 HAaBiTh CTaJld COPTaMH, HANPHUKIAJ, COPT
3onotuctuit [11].

Merta 1i€i poOOTH — BCTAaHOBHUTH JAWHAMIKY JIEKTHHOBOI aKTHBHOCTI XJIOPOIUIACTIB JIUCTS JIbOHY
oniitHOTO copro3paskiB Llman, Antapec Ta K-7487, a Takox iXHiX MyTaHTHHX JiHiiA: M-80, M-84,
M-81 ta M-28 npoTsrom OHTOr€HE3Y.

MATEPIAJIM TA METOAU JOCJIKEHHSA

O06’extamu mociipkeHHs Oynu 4 miHil 3 xaopodiieHOIO HenocraTHicTio (M-80, M-81, M-84 ta M-
28) Ta 2 Buxiani renotunu — [{uan ta K-7487.

MytanTtHa niHis M-80 oTrpumana mnpu omnpomiHeHHI HaciHHsA copty Ilman nmozoro 400 I'p.
CiM’si10TTbHE JIMCTS CBITIIO-XKOBTE, Y MIPOILIECI PO3BUTKY POCIIMHA 3€JIeHI€, OJJHAK HOTro 3a0apBIICHHS
BiJIPI3HAETHCS BiJl HOpMajibHOro 3eneHoro. Jlo cranii OyToHi3allil BEpXHS YacTHHA POCIMHHU Mae
011i10->k0BTE 3a0apBIICHHS, a HIKHS — CBiTJIIO-3eneHe. Ha mi3HimuX cramisx po3BUTKY (UBITIHHA Ta
CTHUTJIICTh) yCsl pOCIIMHA Ma€ CBITJIO-3eleHe 3a0apBieHHs. PociuHN 1OKUBAIOTh 10 KiHIISA Bereraitii,
30epiraroun O3HAaKHM NpHUrHideHocTi. HaciHHeBa MpPOMYKTHBHICTH HHU3bKA. MyTalis BilHECEHA 0
tumy Viridis.

MyranTtHa niHis M-81 orpumana 3 copty Llman npu onpominenHi mo30t0 400 I'p. Pocmuau miei
JiHIT MalOTh XapakTepHe Oije->koBTe 3abapBieHHsS. [IpoTAroM pocTy siCKpaBO->KOBTa MIrMEHTALlis
CTae THMSHOIO Ta POCIMHU JOKMBAaIOTh IO KIHIM BereTamii, 30epiraroud O3HAKH CHIIBHOI
npurnideHocti. Ha crazii OyToHi3aiii BepXHs YacTUHA POCIMHU Ma€ SCKpaBe-KOBTe 3a0apBICHHS
JUCTS, Y CePEeNHIM YaCTHHI JIUCTS CTAIOTh OLIBII THMSHUMH Ta 3€JCHIIOTh B 00JIACTI TPOBITHUX
My4YKiB, a B HIDKHIA — MalTh CBITJIO-3eJeHe 3a0apBieHHs. HaciHHEBa MPOIYKTUBHICTH POCIHH
HU3bKa. MyTallis BiHeceHa o Tuiy xantha.

Pocnunu mytanTtHoi niHii M-84 orpumani npu onpoMineHHi go3ot0 700 I'p., HaciHHs copty Llnan.
MaroTh xapakTepHe OpyaHO-KOBTe 3abapBiieHHs JucTsa. Ha ctamii OyToHi3alii BEpXHs Ta HIKHS
YaCTUHHM POCIMH MAalOTh CBITJIO-3€JIeHEe 3a0apBiIeHHS, a cepedHs — Xjopo¢iabHe. Ha mi3Himmx
CTaAisIX PO3BUTKY (IBITIHHS Ta CTUIJIICTh) YCSl pOCIIMHA Ma€ CBITJIO0-3eeHe 3a0apBiieHHs. Pocinan
J0XKHMBAIOTh J0 KiHIA BereTamii, 30epiratoun o3HaKu NpuUrHideHocti. HaciHHeBa MpPOYKTUBHICTh
HU3bKa. MyTallis BiHeceHa 10 tumy xanthoviridis.

MyrtanTHa niHis M-28 oTpumaHa npu onpomiHeHH1 HaciHHsS copTo3paska K-7487 moszoro 700 I'p.
PocnuHM MaroTh XapakTepHe KOBTO-CBITJIO-3€JIeHe 3a0apBIIEHHS JIUCTS, Maii’ke pIBHOMIpPHE IO BCIi
pociuHi. Taka xynopodinbHa HEAOCTATHICTD 30€piraeThcs Maike HE 3MIHEHOI MPOTATOM YChOTO
oHToreHesy. Lleil MyTaHTHUI 3pa30K 3aBISKM MIJBUILEHIH NPOAYKTHMBHOCTI Ta ONIMHOCTI B
MOPIBHSIHHI 3 KOHTPOJIEM Ta COPTOM-CTaHAapTOM, HE3BaXKaro4M Ha XJIOpPO(UIbHY HEOCTATHICTh, Y
MOJJAJIBIIIOMY CTaB COPTOM «30JOTUCTHUI».

PocnuHM 1HOHY BHPOIIYBAJKMCS B MOJBOBUX YMOBAax. XJIOPOIUIACTH 3 JIMCTS BHUIUISIM IUISIXOM
¢bpakuiiiHoro eHTpudyryBaHHs Ha pi3HUX CTaIisAX PO3BUTKY. Y XJIOpOQUIBHUX MYTaHTiB 1 rpynu
(M-80, M-81 ta M-84) Ha paHHIX CTaJisiX PO3BUTKY («UIMHKa» Ta OyTOHI3allisl) aHaII3yBaJIOCs
JIMCTS 31 3MIHEHUM 3a0apBiIeHHAM: BepxHe Juid jiHid M-80 Ta M-81t1a cepenne st minii M-84.

JleKTHHM 3 TWJIAKOITHUX MEMOpaH eKCTparyBaJid CTaHIApPTHUMH MeTomamu [12] 3 geskumu
MoaudikarisMu. AKTHBHICTh JIEKTUHIB BH3HAYAIN 32 JOMOMOTOI0 peakilii remMarmoTuHaiii 3 2%
CyCIIeH31€10 epuTporuTiB Kposts [13, 14] 3 ypaxyBaHHsIM KOHIIeHTparllii Oinka. KonteHntpariito 0ika
BU3HaYaiIM crnekrpodoromerpuunuM metroaoM BapOypra-Kpicriana [15]. IIpu ananmisi JeKTHHOBY
aKTUBHICTh BUPaKaJH SIK OOEPHEHY BEIMYMHY — KOE(IIIEHT JEKTUHOBOI aKTUBHOCTI Ta BUPAXaJU Y
(mxr/mm) ™ Cratuctuuny oOpoOKy MPOBOJIMIIN 33 CTAHAAPTHUMHU MeToAuKaMu [16].
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PE3YJIbTATH TA IX OGTOBOPEHHSI

OO6pani Hamu XJI0pO(dIIBHI MYTAaHTH OTPUMAaHI 3 PI3HUX BUXITHUX TCHOTHITIB 1 CKJIaJIal0Th TaKl TPYITH:
rpyna Lupany — myranTHi ninii M-80, M-81 ta M-84 ta rpyna K-7487 — myranTtHa ninis M-28.

L{i MmyTaHTH 32 PIBHOMIPHICTIO XJIOPO(DITLHOI HETOCTATHOCTI MOYKHA PO3AUIMTH Ha 2 rpynu. Jlo nepiroi
IPYIH BITHECEHO POCIHMHHY, Y SKUX XJIOpO(DLIbHY HEIOCTATHICTh Ma€ YaCTHHA JIMCTS, a IPU TEPEXO0ii 10
TeHEPATUBHUX CTaJlil OHTOT€HE3y POCIIMHU ITOCTYIIOBO 3€JIeHIF0Th — 11 JiHii M-80, M-81 ta M-84. ¥V
ApYry TpyIy BilokpemyeHo JiHiro M-28, xyopodiibHa HEAOCTAaTHICTh SIKOT PIBHOMIPHO PO3MOLIEHA
10 BCI pPOCIMHI Ta 3MiHEHE 3a0apBJCHHS 30€piracTbcsi IMPOTATOM yChOro OHTOreHesy. LlikaBoro
OCOOJMBICTIO IMX 3pas3KiB € TOW (pakT, 10 MyTaHTHI JIiHIi MarOTh Pi3HUH CTYIiHb NMPUTHIYEHOCTI
pociuH. Tak, 3a ITMM MOKa3HUKOM JOCITIPKYBaH1 XJI0podiIbHI MyTaHTH MOYKHA PO3TAITyBaTH B PSI BiJl
HaAWOUTBII 10 HaiiMeHtT npurHiveHnx: M-81 — M-84 — M-80 — M-28.

VY monepenHix podoTax HaMu OyJ0 MOKa3aHO, 10 Me30(I JUCTS JHOHY OJIHHOTO MICTHUTH JBa
TUNHM KIITUH: 13 JApIOHUMH XJIOPOIUIaCTaMH Ta 3 BEIUKUMH, sKi, HMOBIpHO, BUKOHYIOTH pi3HI
¢byukiii B mporeci Gorocuntesy [17, 18]. ¥V nocmimkennsax I'.51. Anekcunse [8], Oyno mokasamo,
0 1 JICKTHHH MEeMOpaH XJIOPOIUIACTIB OepyTh y4acTh y IbOMY Iporieci. Y 3B’s3Ky 3 UM, HAMU
Oyno 3poOjeHe MPUIYIIEHHs, M0 JEKTUHH XJOPOIUIACTIB MOXYTh OINTHUMI3yBaTH pPOOOTY
HETIOBHOIIIHHOTO MIrMEHTHOTO arapary XJopoQIbHUX MyTaHTIB.

Hamu Oynu mpoanamizoBaHi 3MiHU JIEKTHHOBOi aKTHBHOCTI 000X THIIB XJIOPOILIACTIB MPOTSATOM
OHTOTCHE3Y B XJIOPOPUIBHMX MyTaHTaX Ta BUXITHUX cOpTax. Y JOCHIDKCHHsS Oyld BKIIIOYCHI
MOCIIJIOBHI CTaJii PO3BUTKY, IPOTATOM SIKMX CIOCTEPIraeThCsl 3MiHa 3a0apBJICHHS POCIHMH: CTais
CXOJIIB, «IJTMHKMWY», OyTOHI3allii Ta 1BiTiHHS (TabI. 1).

Tabmums 1 — JluHamika JEKTUHOBOI aKTUBHOCTI B PI3HUX THIMAX XJIOPOIUIACTIB JIUCTS JIbOHY
o -1
OJIITHOTO MPOTSATOM OHTOI'CHE3Y, (MKI/MII)

Cramis . I'enotun npony
Tun xmoponacris
OHTOICHE3Y [lnan M-80 M-81 M-84 | K-7487 M-28
6mi 2,21+ 1,00+ 0,61+ 1,03+ 2,20+ 2,68+
H
P 0,218 0,024## | 0,036## | 0,036## | 0,086 0,087**
cX0Iu
BT 1,43+ 0,82+ 0,51+ 0,95+ 1,77+ 2,22+
0,054 0,059## |0,039### | 0,076## | 0,084 0,075*
6 0,14+ 0,09+ 0,06+ 0,09+ 0,22+ 0,39+
P 0,013 0,005# | 0,002# | 0,002# 0,018 0,020**
CATTMHKA)»
BT 1,39+ 0,27+ 0,53+ 0,22+ 0,47+ 0,52+
0,047 0,043### | 0,170# |0,006### | 0,026 0,023**
6mi 0,34+ 0,23+ 0,12+ 0,26+ 0,28+ 1,01+
L /pIoH 0,011 0,005## |0,002### | 0,035# 0,002 0,041%**
OyToHizaris
, 0,61+ 0,34+ 0,42+ 0,37+ 0,43+ 5,21+
BEJIUKI
© 0,039 0,028## | 0,033# |0,015## | 0,016 0,034***
6mi 0,21+ 0,37+ 0,28+ 0,33+ 0,39+ 0,49+
H
. P 0,016 0,029** | 0,022* |0,013** | 0,018 0,029*
LBITIHHA
S 0,52+ 0,27+ 0,17+ 0,25+ 0,29+ 0,55+
0,041 0,009## | 0,0104# |0,013## | 0,011 0,046**

[Mpumitka: *, ** *** (# # H#HH#) — BigMIHHOCTI BiJ BUXiHOTO reHoTHIy cyTTeBi pu P < 0,05; 0,01; 0,001BiamnoBigHo;
# — IOCTOBIpHE 3HIDKEHHS ; * — TOCTOBIpHE ITiABHUIICHHS.

I3 pe3ynprariB TabMUI BUIHO, IO B OUIBIIOCTI BUNIAAKIB Yy XJIOPO(UIBHUX MyTaHTiB rpynu Lnany
JICKTHHOBA aKTHUBHICTh B 000X THIAX XJIOPOIUIACTIB JOCTOBIPHO 3MEHIIYETHCS B TOPIBHSIHHI 3
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BUX1IHUM copToM Lluan. BuHsATOK cKilagaioTh Jume ApiOHI XJIOPOIIIACTH Ha CTaii LBITIHHSA, KOJIU
Il MyTaHTH 3€JICHIIOTh, 1 XJIOpO(iIbHA HETOCTATHICTh Maike 3HUKAE. Y XJIOPO(UIBHOTO MyTaHTa
M-28, HaBIaku, JEKTHHOBA aKTUBHICTH MPOTATOM YChOT'O OHTOTEHE3Y B 000X THIIaX XJIOPOILIACTIB
JIOCTOBIPHO 30inbIIyeThes (Tadu. 1).

BpaxoByroun oTpuMaHi pe3ylibTaT Ta TOH (akT, 0 came MyTaHTHa JiiHis M-28 BusBHIIACS OLIbII
MPOAYKTUBHOKO, HIK BUXIJHUH 3pa30K, HE3BAKAIOUM Ha SIBHY XJIOPOQUILHY HEJOCTATHICTh, MU
BBAXAEMO, II0 CaMe JICKTHMHM THJIAKOIMHUX MEMOpaH LbOMY CHPHSIOTH. [HII X XJIOpoQiIbHI
MYTaHTH TPOTATOM OHTOTEHE3y € NMPUTHIYCHHWMHU Ta MAIOTh MPOAYKTHBHICTH 3HAYHO HIKYY 32
BUXI1IHAI F€HOTHIL.

VY pesynbTaTi aHamizy OyJ0 BUSBJICHO, IIIO PIBEHb JEKTMHOBOI aKTUBHOCTI THJIAKOITHUX MEMOpaH
MPOTSATOM OHTOTEHE3Yy 3MIHIOETHCS: HAWBHUINY JIEKTUHOBY AaKTHUBHICTh MAIOTh XJIOPOIUIACTH Ha
MOYaTKOBOMY €Talli PO3BUTKY — CTaiil CXOJiB, 3HaueHHs sKoi Maibke B 10 pa3iB mepeBuILye
3HAYEHHS Ha IHIIUX eTanax OHToreHesy (puc. 1).

Opnak 1i 3MIHH PO3PI3HSIOTHCS B PI3HUX THIAX XJIOpOIacTiB. Tak, JIGKTUHOBAa aKTHUBHICTh
ApiOHUX xyoporiactiB pociud rpynu Luany (M-80, M-81, M-84 ta Llunan) pi3Ko 3HM)KY€ETHCS Ha
CTalii «UTMHKWY, a Ha Mi3HIMUX cTaaisx (OyToHi3awii Ta UBITIHHS) MOCTYNOBO MiBUILIYETHCS, ajle
HE J0CsTa€e BUXiMHOTO piBHSA cTanii cxoniB. Y pocnud rpynu K-7487 (M-28 ta K-7487) nektuHoBa
aKTUBHICTh JPIOHUX XJIOPOIUIACTIB MPU MEPEXOJli Ha CTAIl0 SUIMHKM» 3HAYHO 3HIKYETHCA, Ha
cramito OyToOHi3amii — MiABHUIIYETHCSA, a MPH MEPEXOAl Ha CTAIil0 HBITIHHSA — IOBEPTAETHCSA HA
PiBEHB «SITUHKWY (pHcC. 1, a).

Q el [{yag == M-80 ; Human M-80

\
\\

\\
\

Puc.l Jlunamika JEKTMHOBOI AaKTMBHOCTI PI3HUX THIIIB XJIOPOIUIACTIB XJOPO(UIBHUX MYTAHTIB
JBOHY OJIMHOTO Ta IX BHMXIAHMX TEHOTHUIIIB IPOTATOM OHTOreHe3y: a) ApiOHI XJIOPOIUIACTH;
0) BEJIMKI XJIOPOILIACTU

JluHamika 3MiH JIEKTHHOBOI aKTUBHOCTI Y BEJIMKUX XJOPOIUIACTIB TAKOX B MEPII Yepry 3aJeKUTh
BiJl TEHOTHUITY 1 HalOUIblIe CBOE 3HAUYEHHS MAalOTh HA MOYATKOBOMY €Talll OHTOIeHe3y — CTajli
cxoniB. Tak, JIGKTUHOBAa aKTUBHICTh Yy 3pa3kiB rpynu Lluany Ha cragii <«GUIMHKH» Maibke He
3MIHIOETHCS, @ Y IOJANbIIOMY (Ha CTaigx OyTOHI3allii Ta I[BITIHHS) CYTTEBO 3HIKYEThCS. BUHATOK
CKJIaJJal0Th JIMIIE BEJIHMKI XJIOPOIIAaCcTH MyTaHTHOI JiHii M-84, y siKoi JeKTHMHOBa aKTHUBHICTh Ha
CTajil «UTMHKW» CYTTEBO 3HWKYETHCS MOPIBHSHO 31 CTaic€l0 cxofiB. Y 3paskiB rpynu K-7487 —
IpU TMEepexoJi Ha CTadil0 <«SUIMHKM» JIGKTUHOBA AKTUBHICTh BEJIMKUX XJOPOIUIACTIB CYTTEBO
3HIKYETHCS, a Ha MI3HIMIUX CTaJisAX — Maibke He 3MIHIOEThes (puc 1, 6).

Po3noainn akTMBHOCTI MK JBOMa THUIIAMH XJIOPOIUIACTIB MPOTSATOM PO3BUTKY BiJOyBaBCs Tak
(puc. 2): Ha TOYAaTKOBOMY €Talll OHTOreHe3y (CTajisl CXOAiB) OUIbIIY JEKTUHOBY aKTUBHICTh MAlOTh
ApiOHI XJIOPOIUIACTH, HA MI3HIMUX CTAIIsAX — CTajli «SUIMHKU» Ta OyTOHI3awil — OUIBIIY JEKTHHOBY
AKTUBHICTh MAalOTh BEJMKI XJIOPOIUTACTH, a HA CTajli MBITIHHA PI3HI THUIHU XJIOPOILJIACTIB MAlOTh
NpUOJIM3HO OJHAKOBUI PiBEHb JEKTHMHOBOI akTUBHOCTI. [IpuyoMy Takuii po3mOIil JIEKTHHOBOT
aKTUBHOCTI HE BHSBHUB 3aJICKHOCTI BiJI TEHOTHIY: BIH CIIOCTEPIraeThcs 1 B XJIOPODUIBHHX
MYTaHTAaX, 1 y BUX1JIHUX T€HOTHIIAX.
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Sk BUAHO 3 TpPENCTaBICHUX MaHWX (pHUC. 2, a), HA CTadil CXOJIB 3HAYHO BHIIOK JEKTHHOBOIO
AKTUBHICTIO XapaKTEepU3YIOThCs ApiOHI XJIOPOIIACTH B TMOpPIBHSAHHI 3 Benukumu. Ha cramii x
(GUTMHKW» Y BCIX JOCHIIPKEHWX TEHOTHUIIIB 3HAYHO BHINOK JIEKTUHOBOK AKTHBHICTIO
XapakTepu3yerbcs  (pakmis  BelMMKHX — xJoporuiacTiB.  OcoOnuMBO  SICKpaBO 1€ MOXKHA
IPOJAEMOHCTPYBAaTH Ha MpHUKIaAl reHotumiB rpynu llumany (puc. 2 0), ne Bkiag ApiOHHX
XJIopoIuiacTiB ckiagae menuie 10 % Bij 3arajibHOT JIGKTHHOBOT aKTUBHOCTI THJIAKOiTHUX MEMOpaH.

Ha cranii OyTtoHizamii TakoX NepeBaka€ JEKTHHOBA aKTUBHICTh Yy BEJIMKHX XJIOPOIUIACTaX, aye
BHECOK B 3araJIbHU# piBeHb APIOHUX XJIOPOIUIACTIB € 3HAYHO CYTTEBIIIUM Y MOPIBHSAHHI 3 OLIBII
PAHHBOIO CTATIEI0 «SUIMHKW». Tak, BHECOK APIOHUX XJIOPOIIACTIB y OLIBIIOCTI JOCIIKYBAHHX
reHoTumiB miaBuinyeTbess 10 30-40 % (puc. 2 B), OJHAK JIEKTMHOBA AaKTHUBHICTh BEIIMKHX
XJIOPOIIJIACTIB 3JIMIIAETCS HA OUIBII BUCOKOMY PiBHI.

[Ipu mepexosi pocivH JHOHY 10 CTaiil IBITIHHS JEKTUHOBA aKTUBHICTh JIPIOHUX XJIOPOIUIACTIB Y
XJIOpO(UTPHUX MYTaHTIB Ha BiIMiHY Bij OLJbII paHHIX CTalill PO3BUTKY MEPEBAKHO 301TBIIYETHCS
(puc. 2 r) y HOpIBHSHHI 3 BUXIJHUMH F€HOTUNaMU. TaKy TEHACHIIII0 MU MOXEMO CIOCTepiratu y
BCIX JIOCIJDKYBAHHX JTIHIH.

[lincymMoByrouM oOTpuUMaHi JaHi, MOXXHa CKa3aTH, LI0 JIGKTUHU OepyTh ydacThb Yy IMpolieci
doTocuHTE3y XJIOPOPUIPHIX MYTAHTIB JHOHY OJIIMHOTO, OCOOJIMBO II€ CTOCYETHCS XJIOPO(IITEHUX
MYTaHTIB, y SIKUX XJOPO(MUIbHY HEJOCTAaTHICTh Ma€ ycsi pOclIMHA Ta il IHTEHCHUBHICTH HE
3MEHIIYEThCS MPOTATOM OHTOTeHe3y — JiiHis M-28. OcoOnuBYy poib JIEKTHHAM Yy IpoIeci
(dboTOCUHTE3Y CIIiJ BiIBECTH, HA HAIIly AYMKY, JIEKTUHAM Y JiHil M-28, y 3B 43Ky 3 THM, 110 PiBEHb
JIEKTUHOBOI aKTHBHOCTI B HMOTo XJjoporuiactax (000X THIax) 30UIbIIYETHCS 3HAYHOI MIPOIO Y
nopiBHsHHI 3 BuxigHuM K-7487 mpotsaroMm ycboro ontoreHesy. Kpim Toro, myranTtHii ninii M-28,
€MHIN 3 TOCIIPKEHNX, OyB HaJlaHUH cTaTyC cCOpTy («30JI0TUCTHI»), Y 3B’ SI3KY 3 THM, 10 BOHA Ma€
BUIIy MPOAYKTUBHICTh Ta OJIHHICTh y TOPIBHSHHI 3 BUXIIHUM 3pPa3KOM, a TaKOX 3 COPTOM
CTaHJIapTOM Ha TepuTopii Ykpainu — IliBgenna Hiv.

B (Bemiki) W (senuki) O (npiGwi)
a) 6)
W (Bemuki) O (mpiGai) W (Bemiki) O (mpiGHi)

B) r)

Puc. 2 JlexkTuHOBa aKTHBHICTH PI3HMX THUIIIB XJIOPOIUIACTIB B Me30(isli XJIOpO(PUILHUX MYTaHTIB
JLOHY OJIIWHOTO Ta iX BUXITHUX TEHOTHUIIIB MPOTATOM OHTOTCHE3Y: a) Ha CTajis Cxo/aiB; 0) Ha cTaxil
«GLTUHKWY; B) Ha CTajii OyToHi3a1lii; T) Ha cTajdii IBITIHHS.
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Y wmyraHTiB rpynu lluaHy Ha MOYATKOBUX CTaisiX OHTOTCHE3Yy JIGKTMHOBA AKTHUBHICTh 3HAYHO
3HIKYBaJlacs y 000X THUMaxX XJOPOIUIACTIB, a Ha CTaiil I[BITIHHI, KOJIM B IIUX MYyTaHTax Maike
3HHKAE MOPQOJIOTIYHUN MPOSB XJIOPOPUIHHOI HEJOCTATHOCTI, 3HAYHO 301TBIIYETHCS AKTUBHICTh
JIpiOHUX XJIOPOIUIACTIB Yy MOPIBHSHHI 3 BUX1THUM 3pa3KoM. MU BBa)KaeMo,III0 came 3aBASKH ITbOMY
NPUTHIYEH] HAa TOYATKOBUX €Tamax pPO3BUTKY pociuHH JiHiii M-80, M-81 ta M-84 Bce x Taku
BIKMBAIOTh Ta 3aB’SI3yIOTh HACIHHS, ajié MAlOTh MPH I[bOMY 3HAYHO HIDKYY MPOAYKTHUBHICTB. Sk
Hamu OyJi0 pasimie BCTaHOBIEHO [ 17], Me30odin xi0podiIbHOTO JTUCTA UX MYTAaHTIB Ma€ 3MiHEHUH
TUTACTUIHUI amapar BiJIHOCHO BHXIHOTO copTy lluaH, a Tako)X BiJIHOCHO OJMH OJHOTO 1 MH
BBKAEMO, 1110 POCIUHU [UX T€HOTHUIIIB OUIBIIOI Mipor (0COOIMBO 0 IBITIHHS) 3aTHI ICHYBaTH
Ta GOTOCHHTE3yBAaTH CaMe 3a PaXyHOK 3MIHEHUX XJIOPOILIACTIB, a TOYMHAKOYH 31 CTa il I[BITIHHS, Y
[[OMY TIpoIieci OepyTh y4acTh TAKOXK 1 JICKTHHH.

Orxe, Hamu Oyn0 BCTAHOBJIEHO, IO JIEKTUHH OepyTh Oe3MocepenHI0 ydacTh y Mpomeci
¢dorocuHTe3y XJIOPOUIBHUX MYTaHTIB, OJHAK IXHIA BKJIAJ 3aJICKUTh BiJ] THIY XJIOPOQiIBHOT
HegocTaTHoOCTI. Haiisickpasimie BiH BUpaxeHHH y miHii M-28, 1e, Ha Hally AyMKY, caMe JIGKTHH
3YMOBJIIOE HE TUIbKH ICHYBaHHS I[bOTO T'€HOTHITY, a ¥ IiJIBHUIICHHS TAaKUX BAXIJIMBUX O3HAK, SIK
NPOYKTUBHICTB Ta OJIHHICTh MOPIBHSHO 3 BUXIAHUM I'€HOTUIIOM, a TAKOK COPTOM-CTaH/IapTOM.

Hanani mnanyetbes JOCTIIUTH piBEHB JIGKTUHOBOT aKTUBHOCTI B 1HIHMX XJIOPO(MIIPHUX MyTaHTaX, a
TaKOX JOCIHIIUTH TUHAMIKY JIEKTUHOBOI aKTUBHOCTI HE TLJIBKU B XJIOPOPLI-ACPIIUTHUX YaCTHHAX
MYTaHTHHUX POCJIMH JIbOHY, a i1 y 3€JeHil yacTuHi muxX pociuH. Kpim Toro, miuaHyeTbest TOCTIAUTH
JIUHAMIKy aKTUBHOCTI rojioBHOro (epmenty nukiny KanbBina — pubdynozobudocdarkapbokcuiazu
y JUCTI MyTaHTHHUX POCJIMH y TIOPIBHSHHI 3 3€JICHUMH POCIIMHAMH JILOHY.

BUCHOBKH

1. Tloka3aHo, IO aKTUBHICTH JICKTHHIB XJIOPOIUIACTIB XJIOPO(IILHUX MYTAaHTIB 3MIHIOETHCS
B MTOPIBHSIHHI 3 KOHTPOJIEM, a PIBEHb IIMX 3MiH 3aJIS)KUTh BiJl TUILY XJIOPO(LIbHOI HEOCTATHOCTI.

2. BcraHoBneHo, moO B MYTaHTHOTO 3pa3ka 3 PIBHOMIPHUM TIPOSIBOM XJIOPO]iTBHOT
HezocTtaTHOCTI (M-28) piBeHb JEKTMHOBOI AaKTHBHOCTI 000X THUIIB XJIOPOILJIACTIB € BUIIMM Y
MOPIBHSIHHI 3 KOHTPOJIEM MPOTSITOM YChOTO OHTOTEHE3Y.

3. BusBneHo, mo B XJI0opo(iIbHMX MYTaHTaXx 3 YacTKOBUM IPOSIBOM XJIOpO(DIIBHOI
HenoctatHocti (M-80, M-81 ta M-84) Ha mOYaTKOBUX €Tarmax OHTOTEHE3Y JIEKTUHOBA aKTHUBHICTH
3HaYHO HMXKYa 3a KOHTPOJIbHUI BapiaHT, a Ha CTajii IBITIHHA — JOCTOBIPHO 30UIBIIYETHCS B
Ipi1OHUX XJIOPOIUIACTAaX, a Y BEITUKUX JIOCTOBIPHO BiJl KOHTPOJIIO HE B1JIPI3HAETHCS.
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B cratbe mpencTaBICHBI PE3yAbTATHl HM3YYCHHS HACICAOBAHUS TNPHU3HAKOB I[BETKA MEXBHIOBBIMU
ruOpUIaMu JIbHA, TOJYYCHHBIMU OT CKPEIIMBAHUS OEIOIMBETKOBOTO COPTa 30JIOTHUCTHIH C OJHOJCTHUMH
aukumu Bumamu ¢ n=15 L. angustifolium, L. bienne, L. hispanicum u L. crepitans. Ycranosieno, 910
rory6asi OKpacka BeHYHKa TOMHHHpPYyeT Han Genoi y rubpuaa ¢ yuactuem L. angustifolium, u seusiercs
GoJlee HACBHINEHHOW MpU BOBIeueHHWH B ckpemuBanus L. bienne, L. hispanicum u L. crepitans. V Bcex
MEXBHUIOBBIX THOPHIOB IOMHHHPOBAIN roiy0as OKpacka IBbUIBHUKOB, HAIWYHE OKPAaCKH y IKUIOK
OCHOBaHUsI JICTIECTKa BEHYMKAa M OTKpbITas (opma BeHuuka. Y rubpuaa c¢ ydactuem L. hispanicum
MOJIHAs CTEMEeHb PACKPBITHs LIBETKA JOMHHHPYET HAaJ IIOJyCBEPHYTOH, Torma kKak y rubpuma Fi
KOMOMHAIMH CKpeLIMBaHUs 30JOTHCTBIH X L. Crepitans monycBepHyTOCTh LBETKa JOMHHUPYET HAl €ro
OTKPBITOCTBI0. BO BCex KOMOMHALMSIX CKpPEIIMBAHUS LBETOK THOPUAHBIX PACTCHUH MO AMAMETPY OBLI
CYLIECTBEHHO MEHBIIIE KyJIbTYPHOTO POIUTENS U OJIMXKE K AUKOH POAUTENbCKOM dopme.

Kmiouesvie cnosa: L. humile, L.angustifolium, L. bienne, L.hispanicum, L.crepitans, meowcsudosvie 2ubpuoul,

bionoziuni nayxu



