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BukopucranHs Takux MapkepiB J03BOJISIE BIIPI3HUTH KOJIOHIT, TpaHC(HOPMOBaHI IMTyCTUM BEKTOPOM
BiJl THX, SIKI MICTATh MOTPiOHYy BcTaBKy. Hampukias, nomupeHnM penopTepHuM reHoM € LacZ s
0110-0JTaKUTHOTO BIIOOPY, 10 0a3yeThCcs Ha 3aTHOCTI OakTepidl pO3MICTIIOBATH PEYOBUHY
cnenudiuay pedoBuHy X-gal (rayakrosa moB’si3aHa 3 3aMminieHHM iHoNIoM). Lleil reH y BekTopi
3aliMae TOJIOKEHHS, SIKE MMOBMHHO 3aMIIlyBaTHCS Ha BCTaBKy y pasi BAamoro kioHyBaHHS. X-gal
nae CUHE 3a0apBICHHS KOJOHISM TPaHC(OPMOBAHUM ITYCTHM BEKTOPOM, a Ti, IO MICTATH LITLOBUN
BEKTOP, 3AJIUIIAIOTHCS OUTHMH.

Ha nacrynHomy erami ckjajaHHs CyMicHI BeKTopu piBHS 0 crpsMOBaHO 30MpaIOThCS Y
BEKTOp PiBHS 1, CTBOpIOIOUM CYIJIBHY OJWHUINIO TpaHCKpumiii (Hampukiaa: nmpomotop, S'UTR,
00J1IacTh KOAYBaHHS Ta TepMiHATOpP). Takuii BEKTOpP yXKe MpUAATHUN JUIs TpaHcopMalii IiIbOBUX
00’exTiB. [HIIIMM BapiaHTOM € 30MpaHHS KIUTBKOX MOJYJIB PiBHS 1 y BEeKTOp piBHS 2 3 OTPUMAaHHSIM
MOBHOQYHKIIIOHAIBHOI ~T€HETUYHOI KOHCTpyKuii. Crmig 3ayBaXuTH, IO MDK pPIBHAMH
BUKOPHUCTOBYIOThCS pi3HI BuUau pectpukra3 Tumy IIS. OOMexxeHHs Takoi CHCTEeMH KJIOHYBaHHS
MoJisirae B TOMY, IO BHYTPIIIHI CalTH poO3Mi3HaBaHHA [UId (PEPMEHTIB PECTPHKIi, 10
BHUKOPHUCTOBYIOTHCS, TIOBUHHI OYTH BHJIyUY€HI 3 YCIX CTapTOBUX MOAYIiB. Takui miaxiz T03BOJIsE
YHUKHYTH 3aiiBOTO 200 HecTeu(piYHOTro po3pi3aHHs IIIBOBUX KOHCTPYKLIH.

TakuMm YMHOM, TEXHOJIOTiS iepapxiuHoi cuctemu KioHyBaHHa (Golden Gate mae 3mory
30upatu okpemi (pyHKIIIOHAIbHI T€HETUYHI €JIEMEHTH Ta MYJIbTUT€HHI KOHCTPYKLIi 3 MONEpeIHbO
BUTOTOBJICHUX CTAaHIAPTU30BAHUX TEHETHYHUX MoOnyiiB. lle m03Boisie BHCOKOE(HEKTHBHO Ta
CIIPSIMOBAHO KOMIOHYBaTu Kijbka (pparmentis JIHK B onHiil peakiii. MexaHi3MOM LbOTO METOAY
MOXXHa BBa)KaTW NPHHIUI KOHCTPYKTOpA, KW mependadae KOMIOHYBAaHHS OKPEMHUX KIFOUOBHX
OJMHMIIb B €JMHUN €KCIIPECIHUI eJIeMEHT 3a JJOTTOMOTOI0 TAKUX IHCTPYMEHTIB, SIK PECTPUKTA3H Ta
Jirasu.
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Introduction. The affiliation of modern, perspective maize inbreds to definite type of
germplasm is important for modern maize hybrid selection as the heterosis effect for lines of
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different germplasms is higher than of the identical one. From this point of view the partial
sequencing on markers of single nucleotide polymorphism (SNP) is a convenient and wide-spread
model for characteristics of maize inbreds and typing them to the actual germplasm types. In
general, there are two ways for determination of the proper germplasm SNP characteristics. The
first is to select the most common SNP alleles among the great amount of inbreds with well-known
affiliation to the certain germplasm. The second way is to compare new, modern inbreds with
classical inbreds, basic for a germplasm. At any case a standard for a germplasm type should be
chosen as typical or original lines.

BSSS is a large-scale type of germplasm which becomes of great importance in connection
with climate warming and the advanced opportunity to cultivate maize hybrids of latter ripeness
groups. Inbreds B14, B37 and B73 are widely known as classical for BSSS germplasm (Troyer
2000).

The aim of the work was to compare modern maize inbreds of BSSS germplasm with
classical BSSS representatives on the allele states of SNP markers.

Methods. Partial genotyping on SNP markers was done for 28 modern inbreds belonging to
BSSS germplasm on origin and having been selected in the northern part of steppe zone of Ukraine
as well as for classical BSSS inbreds B14, B37, B73. SNP analysis was provided through
GoldenGate testing and llumina VeraCode (Fan et al., 2006) on the BDI-III panel with 384 markers
of single nucleotide polymorphism especially selected for temperate maize lines (Venkatramana et
al., 2010). SNP genotyping was fulfilled automatically on an ///lumina BeadStation 500G equipped
with a BeadReader device (I/lumina, San Diego, CA, USA).

Results. Modern 28 BSSS inbreds of Ukrainian selection had average genetic diversity
0.1744 £ 0.0064, frequency of monomorphic markers — 4.11 + 2.07 %. The mean SNP distance for
a set of modern BSSS inbreds was 0.3900+0.0107 while the mean SNP distances for these lines
inside the BSSS germplasm (GDs) varied from 0.3444 to 0.4374. The minimum GDs varied from
0.0130 (between inbreds DK3931MV and DK3129) to 0.3802 (between DK3301 and MSST37,
IM_131 and MSST45A). Maximum GDs differed from 0.4479 (between MSST45A and MS44SV,
DK1212 and MSSTV-50) up to 0.5130 (between MSST33 and MSST261). These data demonstrate
the great heterosis potential of modern BSSS inbreds even under the intraplasmic hybridization.

The classical inbred of BSSS germplasm B14 coincided with the studied modern BSSS lines
by 46.2 %, in particular had alternative alleles G by marker 297, 374C2, 096, 155C2, 156C2 instead
of A, A by marker 329 instead of G and T by marker 097 instead of A. Another typical BSSS inbred
B37 matched 92.3 % with the studied modern BSSS lines and had an alternative allele A by marker
144 instead of T. Classical inbred B73 was 69.2 % similar to the studied modern BSSS lines and
had alternative alleles G by markers 297 and 096 instead of A, A by marker 329 instead of G
(Satarova et al., 2023). A certain divergence of modern BSSS lines from their ancestors can be
explained by long-term selection in specific soil and climatic conditions of the steppe zone and the
intensive improvement of this germplasm in breeding programmes. It was noteworthy that the
highest concordance of the studied BSSS lines occurred compared to line B37, which was the most
common standard of BSSS in the steppe zone.

Thus, classical and modern BSSS inbreds are close enough except for the specific SNP
alleles as result of long breeding process. The SNP characteristics of modern BSSS lines can be
used to control germplasm type when establishing initial populations for subsequent selection
cycles and assessing genetic relatedness.
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