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IpencraBieHi pe3yapTaTH BUBYCHHS CIAAKyBaHHSA XI0opodineHOI MyTauii Tumy «albina» ta ii BB Ha mpopocTaHHs
HaCiHHA y JTbOHY OdJiitHOr0. OTPUMAaHO ABa THITH MIPOPOCTKIB, SKi Pi3KO BIAPI3HINCH OAWH BiJl OMHOTO 3a0apBICHHIM
ciM'siioNpHUX JHUCTKiB. XJopodinbHa 3MiHA 3aBXXOM JIETANbHA 1 Ma€ MPOSB Yy BHIVIAI HPOPOCTKIB 3 OLIMMHU
CIM’SIIONMPHEMH  JTUCTKaMH. [laHa MyTalis KOHTPOJIOETHCS OJHMM DPELECHBHUM TreHOM. [loka3aHo, IO BIUIMB
MYTaIiifHOTO 3MiHCHHS Ha 03HAKH ITPOPOCTKA BiCYTHiH.

Kmiouosi croea: nvon, mymayis, 1emanvhi eenu, npopocmox, xaiopoghin, albina

BJIMSIHUE JIETAJIbBHOM XJIOPO®WJIBHOM MY TAILIUN THUIIA «ALBINA» HA IIPU3SHAKHU ITPOPOCTKOB
JIbBHA MACJIMYHOI'O U EE HACJIEJJOBAHHME

Baiino B. B., JIax B. A.
3anopooicckuil nayuonanbHull yrugepcumem, Ykpauna, 69600, 2. 3anopooicve, yi. Kykoscvrozco, 66

IpeacTaBiaeHsl pe3yibTaThl M3YYEHUS HACIIEAOBAHUSA XJIOpOoQuiIbHOM MyTtanmu Tuma «albinay u ee BiausHue Ha
[IPOpacTaHHUE CEMSH Y JIbHa MacIU4HOTo. IlomyyeHsl 1Ba TUIIAa IPOPOCTKOB, KOTOPBIE PE3KO OTIIMYAIHCH IPYT OT Apyra
OKpPAacKOH CeMSIONBHBIX JUCThEB. XIIOpO(PHUIbHOE M3MEHEHHE BCET/Ia JICTAIBHO U MPOSIBIIETCS B BHIE MPOPOCTKOB C
OCTBIMHI CeMSIIONBHBIMU JIHCTBIMH. JlaHHAs MyTamus KOHTPOIHPYETCS OJHHUM peIleCCHBHBIM reHoM. IlokaszaHo, 9To
BJIMSIHME MYTAllMOHHOT'O U3MEHEHHUs Ha NPU3HAKH NPOPOCTKA OTCYTCTBYET.

INFLUENCE OF LETHAL CHLOROPHYLL MUTATION OF “ALBINA” TYPE ON SEEDLING CHARACTERS
IN OIL FLAX AND ITS INHERITANCE

Vaylo V., Lyakh V.
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street 66.

Changes in hereditary material in result of replication, reparation, recombination systems’ mistakes are called
mutations. Their appearance becomes apparent through characters (morphology, productivity, reaction on different
factors of outdoor environment etc.) changes. Some developmental disorders with mutation cause organism death.
Genes that cause such disorder are called lethal. If different lethal genes are present, organisms die at different stages of
development. As a rule lethal effect of such genes is recessive and becomes apparent only when they are in
homozygous state.

Genome of higher plants has more than 200 genes that are responsible for chlorophyll and other pigments synthesis in
plants. Mutation of each of them results in pigmentation disorders, even to its complete absence (“albina” type). In
natural conditions spontaneous appearance of such mutations observed with very low frequency. In the first mutant
generation these mutations do not observe, as allelic genes in homological chromosomes provide biosynthesis of
pigments. Plants with mutant gene are heterozygous for this changed gene. Such plants form two types of gametes:
with normal (A) and mutant gene (a). After self-pollination of these mutants three types of zygotes are created: AA, Aa,
aa. Thus, in second mutant generation three types of seeds and later plants are found: homozygous normal,
heterozygous, homozygous mutant (in ratio of 1:2:1 by genotype and 3:1 — by phenotype). Chlorophyll changes of
lethal type allow to give an indication of the degree of variability.

Mutations that become visible on different stages of ontogenesis and influence the characters of seedling (coloration of
hypocotyl, type and coloration of cotyledon, shape of first leaves), are of great interest for genetical and breeding
researches. Early expression of marker traits can not only reduce the period of study, but also to conduct experiments
with a large number of plants in small areas in the laboratory. Segregations that require large areas in the study of
characters in adult plants can be accurately determined on the basis of seedling in a small area. Setting correlative
relationships between trait that emerges on seed stage or seedling stage, and other commercially valuable
characteristics, which can only emerge in adult plants (biomass, yield, etc.) can significantly speed up the breeding
process by selecting the desired genotypes in early stages.
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The aim of the work was to analyze the inheritance of chlorophyll mutation of “albina” type and its influence on
seedling characters in oil flax. The seeds of MC-78 line of oil flax were used for research.

To achieve this goal the germination of seeds of a number of plants of the given sample in test-tubes on a bedding with
moistered filter paper was conducted. Visually appearance of apochlorotic seedlings in progeny of separate plants was
registered, and the amount of normal plants and amount of plants with changed color was counted up. The parameters
of seedling root length and seedling cotyledon length in samples, where the segregation was observed, were measured.

Screening of plants in MC-78 line which had the mutant allele was the first step of the experiment. As a result of this
screening several such plants, in heterozygotes, were isolated. In the offspring of such plants observed the seedlings that
differ sharply from each other: the normal green and chlorophyll mutation of «albina» type as white or pale yellow
cotyledon leaves. Sometimes the plants with chlorophyll deficiency produced the first pair of true leaves. Further
development has not found, at this stage the plant of «albina» type always died. The plants with normal pigmentation
continued development and formation of true leaves.

Metrics of seedlings with available mutation was not significantly changed compared with normal green plants. This
indicates a lack of inhibitory effect of the mutation on the seed germination. Normal growth occurred before the
development of seedlings was carried out by the power of the cotyledons.

Hybridological analysis showed that out of 54 seedlings 16 seedlings had changes of “albina” type. Hereby ratio of
normal seedlings and seedlings with chlorophyll changes was about 3:1. This indicates the monogenic and recessive
character of inheritance of such chlorophyll change.

Thus, the mutation of «albina» type is phenotypically clearly visible already in the phase of seedlings. Mutant plants
differ in white color of cotyledon and first true leaves (no pigment). Of course, these mutations are lethal. These plants
are not capable of autotrophic nutrition and die in the phase of 1-2 leaves, exhausted reserves of the endosperm. But
such mutations are suitable to identify the segregation patterns. The following mutations can be successfully used in
educational work for the demonstration of Mendel's laws regarding the segregation of traits.

Key words: flax, mutation, lethal gene, seedling, chlorophyll, albina
BCTYII

[lepenaua o3Hak Big OaThKIB JO HAIIAJKIB — IpOLEC B IJIOMYy KOHCEpBAaTUBHUMU, aje U
KOHCEpBaTUBHICTh HE aOcomoTHa. [HOAI 3ycTpidaroThCs MOMHIKHM Yy (YHKIIOHYBAaHHI CHUCTEM
perutikaiii, penapariii, pekoMOiHaiii Ta 1HIIUX, B pe3ynbrari yoro Kuibkicth JHK B mouiphiit
KJIITHHI 200 TOCHIJIOBHICTh HYKJICOTHJIB y Hill 3MiHIO€TbcA. Lli 3MiHM cnajkoBOro martepiany
Ha3uBaroTh MyTalisMu. [1po ix mosiBy MoHa CyUTH 1O 3MiHAaX 03HaK (Mop(oJIorisl, BpOKalHICTb,
peaxiis Ha pi3HI (aKTOpHU 30BHIINIHBOIO cepeaoBuia Touo) [1]. V psnai BUNajaKiB MOpPYIIEHHS Y
PO3BHUTKY OpraHi3My NHpu MyTauii OyBarOThb HAaCTUIBKM CHJIBHMMH, 110 OpraHi3M ruHe. I'eHu, mio
BUKJIMKAIOTh TaKe MOPYIICHHS, Ha3HBAIOThCs JeTaabHuMu (Bix yat. lethalis— cmeprenbhwmit). 3a
HasBHOCTI PI3HUX JIETaJIbHUX T€HIB OPraHi3MH THHYTh Ha PI3HUX CTaAigX PO3BUTKY. 3a3BHuail,
JeTaibHa Jisl TAKUX T€HIB pelieCUBHA, TOOTO MPOSIBISETHCS JIUILIE TO1, KOJM BOHU 3HAXOJATHCS Y
TOMO3UTOTHOMY CTaHi [2].

VY renHomi Bumux pociauH Oiunbmie 200 reHiB (pO3TallOBaHUX Y PI3HUX XPOMOCOMaXx), SKi
BIJIMOBIJAJIbHI 3@ CUHTE3 XJIOPOQITY Ta IHIIMX POCIMHHUX MIrMEHTIB. MyTyBaHHS KOXKHOTO 3 HHUX
MPHU3BOIUTH 0 THX UM IHIIHMX MOPYIIEHb MIrMEHTAIll, a 0 MOBHOI ii BiacyTHOCTI (THn «albinay).
CHoHTaHHO B TNPHUPOJHUX YMOBAaX Taki MyTallii BHHHUKAIOTh 3 YK€ HHU3bKOI YacTOTOK. Y
MepuoMy MYTaHTHOMY MOKOMiHHI (M3i) mi myramii 30BHI ((DEHOTHIIOBO) HE MPOSBISAIOTHCS,
OCKUTBKM aJleJIbHI T€HH B TOMOJIOTIYHMX XpOMOcoMax 3a0e3neuyroTh OIOCHHTE3 MIrMEHTIB
(omHOUYacHe MYyTyBaHHSI 000X ajlelbHUX TE€HIB y JIBOX XpOMOCOMax MPAaKTUYHO HEWMOBIpHA TOI1s).
TakuM 4MHOM, POCIIMHH, Y SKHX MYTYBaB OyAb-SIKHH I'eH, € FeTepO3UTOTHUMHU 3 I[bOT'O 3MIHEHOT'O
re’y. Y HHUX yTBOPIOIOTHCS JBa THUIIM raMeT: 3 HOpMaJIbHUM (A) Ta 3 MyTaHTHUM reHom (a). Ilpu
caMO3alMJIEeHH] LUX MYTaHTIB YTBOPIOIOTBCSA TPH THMM 3UTOT: AA, Aa, aa. OrTxe, y Apyromy
MYTaHTHOMY NOKOJiHHI (Mj) BHHUKAarOTh TPU TUIIM HACIHHS 1 3TOJOM DPOCJIHMH: T'OMO3WUIOTHI
HOpPMaJbHi, T€TEePO3UTOTHI, TOMO3UTOTHI MyTaHTHi (y cmiBBigHOmeHH] 1:2:1 3a reHoTunoMm i 3:1 —
3a ¢enorunom) [3]. XmopodinbHI 3MIHH JIETATBLHOTO THITY JO3BOJSIOTH CYIAWTH PO CTYIIHB
MIHJIMBOCTI F€HOTHIIB [4].

Baiino B. B., JIax B. O. © 112



f i0OAOTIiUHUMU
@

( Po3spia. T'emernka ta diziosoria pocaun
\ ® AKYABTET o b P

y «Awmyansi numarnna 6ionoedi, exonoeii ma ximiiy, Tom 7, Nel, 2014

Myrariii, sKi NpOSBISAIOTHCS HA PaHHIX CTaIiAX OHTOTGHE3y 1 BIUIMBAIOTh HAa O3HAKU CISHIIIB
(3abapBiieHHS] TINOKOTHJIIO, THUO Ta 3a0apBiEeHHS CIM'A107b, (opMa TNepIrX JHCTKIB),
MPEACTABIISIIOTh OCOOJUBUI 1HTEpEC ISl CENEeKIIHHO-TeHETHYHUX AOCipkeHb. Ll o3Hakm Bke
MOMITHI Ha cTafii ciM'agoas abo 10 yacy MOSBHM IMEBHOI KUIBKOCTI CIIPaBKHIX JUCTKIB. PanHiit
MPOSIB MAapKEPHHUX O3HAK JIO3BOJISIE HE TUIBKH CKOPOTHTH MEPiOa MOCTIDKEHHS, a W TPOBOJUTH
JOCHIAM 3 BEJIMKUM YHCIOM pOCIMH Ha HEBEIMKUX IUIOMAX, B JIADOpATOPHUX YMOBaX.
Po3mierieHns, siKi BUMararoTh BEIMKHX IUION] IIPH BUBYCHHI O3HAK Y OPOCIIOi POCIUHH, MOXKYTh
OyTH TOYHO BM3HAYEHI 3a O3HAKOIO CIfAHI Ha HEBENMKIii rmiomnli. BcTaHOBIEHHS KOPENIATUBHUX
3B'I3KIB MK O3HAKOIO, 1110 BUSBJIIETHCS HA CTaJli HACIHHS a00 CISHIIIB, Ta THIIMMHU TOCIOAAPCHKO
[IHHUMU O3HAaKaMH, BHSIBUTH SKi BJA€ThCSA TIMIBKA Yy jJopocioi pociuHu (00'eM Oiomacu,
BPOXKAMHICTh TOIIO), TO3BOJISE 3HAYHO IMPUCKOPUTH CEJICKIIHHUN TPOIEC 3a PaxyHOK BiIOOpYy
NOTPIOHMX TEHOTHUITIB HA PaHHIX CTadisX [5].

Merta po6OTH — IpOaHai3yBaTH CIaJAKyBaHHs XJI0podinsHOI MyTaltii Tumy «albina» ta ii Bruius Ha
METPUYHI XapaKTEePUCTUKH MPOPOCTKIB Y JIbOHY OJIHHOTO.

MATEPIAJIM I METOAU JOCJIIDKEHHSA

BpaxoByroun TOW (pakT, moO JILOH — 1€ OIWH 13 OCHOBHUX HAWOLIBII JOCTYMHHX OO0'€KTIB
JOCTIKEHb, JIETKO PO3MHOXYETHCS HACIHHSM, SIKE B MHOKHHI JI03piBa€ B CEpIHI-BEPECHI 1 Mae
BHCOKY CTYITiHb CXOXOCTI, JUIsl JOCIIPKEHHS BUKOPHUCTOBYBAJIOCH HACIHHS JILOHY OJIIMHOTO JIiHIT
MC-78 — ciontaHHOr0 MyTaHTY JiiHii MC-2, sika Oyia BHIiJIeHa 3 TOJIaHAChKOTO 3pa3ka [6, 7].

JInist MOCSITHEHHSI MTOCTaBJIEHOT METH TNPOBOAMIIOCH IPOPOIIYBAHHS HACIHHS NEBHOI KiJIBKOCTI
POCIIMH BKa3aHOTO 3pa3ka B MpoOipKax Ha MiJCTHIIII 31 3BOJIOKEHOT0 (DiIbTpyBaibHOTO mamnepy [7].
BisyanbHo peectpyBanach mosiBa 0e3xJ0po(iIbHIX TPOPOCTKIB B TIOTOMCTBI OKpEMHX POCIIMH. B
MOTOMCTBI POCIMH 3 HAasBHUMH 0€3XJI0pO(QIUIBHUMHU MPOPOCTKAMU IiJIPaxOBYBaJaCh KUIbKICTh
HOpMallbHUX (3e/leHMX) Ta 31 3MiHeHO o3Hakowo («albina») mpopoctkiB (puc. 1). Takox
BUMIPIOBAJIUCh TapaMeTpH JIOBKUHU KOpPEHs 1 TIMOKOTHJIIO TPOPOCTKIB 3pa3KiB, B SKHX
CIOCTEPIrajoch PoO3ILEIUIEHHs 03HaK. [[1s1 aHamizy po3lIeruieHHs BUKOPUCTOBYBABCS KpUTEPIi XZ,
JUId 3'sICyBaHHS BIUIMBY MyTallil Ha pO3BUTOK MPOPOCTKiB — Kputepiit CThroaeHTa [8].

Pucynox 1 — HasBHICTP HpPOPOCTKIB JBOX pI3HHX THIMIB (3€J€HUX Ta 3 XJIOPO(PIIBHOIO
HenocTatHicTio Ty «albinay) y maboparopuux ymoBax

PE3YJBbTATH TA IX OBTOBOPEHHSI

OCKiTBbKH POCITUHU-HOCIT X10podisibHOT MyTarii Tuny «albina» runyTs Ha TEBHIN cTaail PO3BUTKY
POCIIMHH, MIATPUMKA TaKUX MYTalliid, K MPaBUIIO, 3A1HCHIOETHCA Yepe3 reTePO3UroTH, B IOTOMCTBI
SKAX BOHM 3aBXIHU OYIyTh BHIICIUIATHCS. Bi3yalbHO pPO3PI3HUTH POCIMHH-HOCIT MYTaHTHOTO
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aJleJIl0 Ta POCIMHH, sSKI HOro HE HECyTh, B OOpaHOro JUIS JIOCHIDKCHb 3pa3ka JIbOHY OYIIo
HEMOXJIMBO. Bci BOHM Oynu 3€JI€HHMMH Ta HOPMajlbHO PO3BHHCHHMH. Y 3B’SI3KY 3 IIHM IOYATKY
CKCIICPHMEHTY 3 BHBYCHHS BIUIMBY MYTallii HA O3HAKH MPOPOCTKY IEpeIyBaB CKPUHIHT POCIUH
3paszka s J000pYy POCIMH-HOCIIB MYTaHTHOTO alielio. B pe3ynbTari Takoro CKpUHIHTY Oyio
BHJIUICHO KUJIbKA TAKUX POCIIHH, TOOTO F€TEPO3UTOT.

B mOTOMCTBI TakMX POCIMH CHOCTEPIraJiuCh MPOPOCTKU JILOHY, AKi PI3KO BIAPI3HSIMCH OJWH BiJ
OJTHOTO: HOpMallbHI 3eJieHi Ta 3 XJopodimpHOW MyTariero Tumy «albinay y Burmsami 6imux ado
O110-)KOBTHX CIM'S/IOJIBHUX JIMCTKIB. [HOAI moumHana QopmyBaTucs 1 mepina mapa CHpaBKHIX
auctkiB. TTogansInoro po3BUTKY He BigOyBaiocs, Ha Iiii crtamii pociaunu tumy «albina» saexmau
runynu. HopManbHi 3a MIrMEHTAI€:0 POCIMHU TPOIOBKYBAIN PO3BUTOK 1 (DOPMYyBaHHS CIPABKHIX
JUCTKIB (puc. 2).

Pucynok 2 — IToctymnoBa 3aru0esb poCirH 3 HasiBHOKO MyTailiero tuiry «albina»

Pesynbraty BUMIpIOBaHb JOBKMHU OKPEMHMX YacCTHH 3€JE€HHMX IMPOPOCTKIB Ta MPOPOCTKIB-HOCIIB
XJI0po(hiTbHOI HEOCTATHOCTI HaBeeH1 B Ta0muii 1.

Tabmus 1 — MeTpudHi MOKa3HUKH 3€JIEHUX MPOPOCTKIB Ta MPOPOCTKIB 3 HASIBHOIO MYTAII€I0 THITY
«albina»

Bapiant Kinpkicts HoBxuna JloB)kMHA TUIIOKOTHUITIO,
IPOPOCTKIB KOPEHIO, CM cM
HopmanbHi npopocTku 38 4,4+0,25 3,3+0,21
3,4+0,35
IIpopocTku-HoCii 16 5,6+0,66 0,05
3MiHeHHs THIy «albinay p>0,05
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MeTpu4Hi TOKa3HUKHW MTPOPOCTKIB 3 HASBHOIO MYTAIIIEI0 JOCTOBIPHO HE 3MIHIOBAJIUCH Y TTOPIBHSHHI
3 HOPMAJILHUMU 3€JICHHMH POCIMHAMH. Tak, y pOCIMH-MYTaHTIB CEpEIHE 3HAYCHHS JIOBKHHH
KopeHto ckiamano 5,6+0,66 cMm, a y HOpMaIbHUX 3eJIeHUX MpopocTkiB 4,4+0,25 cm (p>0,05).
JloB)KHMHA TUTIOKOTWIIIO y cepeaaboMy ckmanana 3,4+0,35 cMm y 6e3xJ10podiTbHIX MPOPOCTKIB Ta
3,320,21 cm y HOpManeHux pociumH (p>0,05). Lle cBiguuTh mpo BIACYTHICTH 1HTIOyrOYOi ii
MyTaIiifHOro 3MiHeHHs Ha popocTaHHs. HopmanbHUiA picT BinOyBaBcCs, MOKH PO3BUTOK IPOPOCTKY
3MIMCHIOBABCS 32 PaXYHOK YKUBJICHHS Bij CiM’sITOJCH.

Y Tabnuni 2 HaBeleHI JaHI Pe3yNbTaTiB PO3IICIUICHHS Y TOTOMCTBAaX POCIUH 3 HAasBHUMHU
XJOPO(ITHHUMHU 3MIHAMH.

Tabmuus 2 — YcnaakyBaHHs XJI0podinbHOT MyTaliii tumy «albina» y apoHy omiiHOro

HopwmaibHi (3eneHi) IIpopocTku-HOCii Mopenb )
IIPOPOCTKHU JeTanbHOI MyTauii PO3IIEIIEHHS X
«albina»
38 16 31 0,39

[TpoBenenuii TiOpUIOIOTIUHUI aHAI3 MOKa3aB, MO 3 54 MPOPOCTKIB 16 Hecnu 3MiHEHHS THITY
«albinay.

TakuM YMHOM, CITIBBIIHOIIECHHSI HOPMaJIBHUX MPOPOCTKIB 1 MPOPOCTKIB 3 XJIOPOPUIBHUMHU 3MiHAMH
Oyno Omu3pkuM 10 3:1. Lle cBiAYUTH MPO MOHOT€HHUH 1 PELIECUBHUI XapakTep yCHaJKyBaHHS
JaHOi XJIOPO(1IBHOT 3MIHH.

Omxe, mytais Tuny «albinay GeHoTUIOBO YiTKO MPOSBIAETHCS BXkKe Y (Ba3i mpopocTkiB. MyTaHTHI
POCIMHU BIAPIZHAIOTECA OUIUM 3a0apBJIEHHSM CIM'SIOJIBHUX 1 MEPIIMX CHPaBXKHIX JIMCTKIB
(BiACYTHICTh MIrMEHTIB). 3po3yMilo, i MyTalii JeTaabHi: Taki pPOCIMHM HE 3JaTHI [0
aBTOTPO(HOIr0 XapuyBaHHS 1 TMHYTh y (a3i 1-2 nucTKiB, BUYEpNaABLIN 3aracu eHjaocrnepmy. Ase
JUI BUSIBJIEHHSI 3aKOHOMIPHOCTI PO3IIEIVIEHHS O3HAK LIbOTO JO0CTaTHBO. Lle mo3Bosse ycmimHo
BUKOPUCTOBYBaTH Takl MyTauii B y4OOBii poOOTI uig JeMOHCTpalii 3akoHIB MeHaens 11010
PO3IIEIICHHS 03HaK.

BUCHOBKHA

1. ¥V npony omiitHoro B miiHii MC-78 BUSBIEHO MOSBY YCHaJKOBAaHOI XJIOPO(ITBEHOI MyTallii THITY
«albinay. Myrariist 3aBX/¢ JIeTaJdbHA | TPOSBIAETHCS Y BUTIISII MPOPOCTKIB 3 OLTMM CIM'SITOTBHAM
JIMCTSIM.

2. Xnopodinbua myTaris tumy «albina» e perecuBHOIO 1 ycraKOBy€eThCSI MOHOT€HHO.

3. IuriGyroumii BIUIMB MyTaliHOTrO 3MiHEHHS Ha NpPOpOCTaHHS BiACyTHiIH. HopmanbHuii pict
B1J10yBaBCsl, MOKK PO3BUTOK MPOPOCTKY 3[1HCHIOBABCS 3a paXyHOK 3aaciB €HJA0CIEPMY.
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