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Copro - mepcreKTUBHas 3aCyXOyCTOMYMBAsA 3epHOBasg KyabTypa. OZHUM U3 WHHOBAIIMOHHBIX
IIO/IXO/IOB ISl yBEJTMYEHUS ITUTATEIbHOU IEHHOCTU CEMSH COPIo ABJISETCS MPUMeHEHNEe METO/I0B FTeHHOU
uHXeHepun. [IOBbIIIEHNE SKCTPArupyeMOCTH U IlepeBapHUBAaeMOCTU KaQUPHHOB - 3aMacHBIX OEIKOB
CEMSH COPTro IIPEJICTABISETCA OCHOBHOU 3a/1auell B 9TOM HAIIPpABJIEHUH.

B pabote ucceoBaay 3KCTParupyeMoCTh 3alIaCHBIX OEJIKOB MyKH CEMSH COPTO COpTa ABaHC U €T0
MYTAHTOB, HECYIIUX TeHeTHYecKylo KOHcTpykmnuioo i PHK-caiisiencunra reHa ramMma-kadupuHa,
(mokosenue T1). I 9KCTpAKIUK UCIIOJIb30BaIN IPYIILYy HOHHBIX fleTepreHTOB: JIOX (me3okcuxosaTt Na
— TIPUPOAHBIN aHUOHHBIA AeTepreHT), SDS (momenmicysnbdatr Na — aHUOHHBIA JETEPTEHT, IIHPOKO
HUCTIOJIb3YEeMBIN i1 SKCTpakiuu 0eykoB), CTAB (LETWJITPUMETHJIAMMOHUU OpPOMUJ, SABJISIOIINHACI
KaTUOHHBIM aHasoroM SDS). J@@eKTUBHOCTh 5KCTPAKIUU AHAJIU3UPOBAIN IO JaHHBIM SDS
asiekTpodopesa B rpa/IueHTHOM reJie ¢ UC0JIb30BaHNeM OydepHoii cucrembl Laemmli.

[ToxkazaHO, YTO HCHOJIb30BaHHblE HOHHBIE JIeTEPreHThl Ppa3/JIMYaloTCA IO 3KCTparupymolei
3(pHEKTUBHOCTH B OTHOIIEHUHU 3aIMACHBIX O€IKOB ceMsH copro. JJOX coo0MIn3upyeT COMyTCTBYIOIIHE
OesKu, HO TIPAKTHYECKHU He dKCTparupyer KadupuHbl. SDS cejIeKTUBHO SKCTparupyeTr KapUpUHbBI, UYTO
II03BOJISET BBIABUTH PA3JINYUs UX COJIEPKAHUS B MyKe Pa3HbIX MyTaHTOB. Hanbosbinas 3pheKTHBHOCTD
SKCTpaKIuu OenKoB HaOofaeTcss mNpH  ucmoiab3oBaHuu CTAB, KOTOpPBIA  COJIOOWUIU3HUPYET
MaKCUMaJIbHOe KOJINUeCTBO U KapUPUHOB, U OEIKOB JIPYTUX TPYIIIL.

Jlns ucenenoBaHusA CyOBEIMHUYHOTO COCTaBa SKCTPArupyeMbIX OEJKOB ObLI IIPOBEJIEH aHAIU3
0o0pa3IoB B MPUCYTCTBHU M B oTcyTcTBUu autuorpertona (ATT) - BoccraHoBuTens S-S cBA3eH.
Ycranosneno, yto JITT BbI3bIBaeT KauecTBEHHOE M3MEHEHHE IIOJIUIENTH/IHBIX NMpoduied o6pa3moB.
ComnocraBiieHre 371eKTPOPOPETUYECKUX CIIEKTPOB JIEMOHCTPHPYET, YTO OCHOBHASA YAaCTh OEJIKOB TPYIIIIBI
KapUpUHOB SKCTPATUPYIOTCA B JBYX CYOBEIMHUYHOU, M B MEHBIIEU CTENEeHU TpeX CyObeIMHUYHOU
¢dopmax. Taxke ycranoBieno, uro JJOX u CTAB 3bdeKTHBHO B5KCTparupyoT eaAuHbIA Habop
COITyTCTBYIOIIUX 0€eJIKOB HeKapUpPUHOBOUM Tpynmnbl. ®pakius COMYTCTBYIOIIUX OEIKOB, B OTJIMYHE OT
Ka(pUpUHOB, SKCTPATUPyeTCs B MOHOMEPHOU dopMme.

[ToxazaHO BhIpaKEHHOE yBeJINUeHHE SKCTPAarupyeMocTy 0esIKoB KaUPUHOBOM I'PYIIIBI, a TAaK:Ke
HU3KOMOJIEKYJIAPHOU (PpaKIUU COIMYyTCTBYIOMMNX OEJIKOB Y MyTaHTOB C KOHCTPYKITUEH 11 calijleHCUHTa
raMmMma-kadupusa. I peBepTaHTa, y KOTOPOrO IPOM30IILIA yTpaTa KOHCTPYKIUHU JJI CAaWJIEHCUHTA,
Ha000pOT, OTMeYaeTcsA CHUKEHNEe HKCTPAarupyeMOCTH 3alIaCHBIX OEJTKOB Pa3JIMYHBIX TPYIIIL.

PesynbraThl HCC/IEIOBAHUA  JIEMOHCTPUDPYIOT — OIPEJEAINIIYI0  POJIb  MEXMOJIEKYIIIPHOTO
B3aUMO/IeHCTBUAU MEXKCYObeIUHUYHBIX S-S CBsA3€H B IIpollecce YIaKOBKU O€JIKOB KapUpUHOB Pa3INYHBIX
KJIaCCOB B ceMeHaX cOpro. BrlfABjieHHble pa3jiMuus B SKCTPAKTUBHOCTU 3aMacCHBIX 0€JIKOB Pa3INYHBIX
KJIACCOB y IMOJIyYE€HHBIX MYTAHTOB COPrO MOTYT OIIOCPEOBAThCA H3MEHEHHEM CTPYKTYPhl OeIKOBBIX
TeJjlell SH/AOCIIEpMa, B YACTHOCTH, COOTHOILIeHHEM KajUPUHOBOTO KpHUCTA/LIONJA U aMOpP(HOTO
0eJTKOBOTO MaTpHKCA.
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STUDY OF THE EFFECTIVENESS OF IONIC DETERGENTS FOR THE EXTRACTION OF
FLOUR PROTEINS FROM THE SEEDS OF SORGHUM MUTANTS CARRYING A GENETIC
CONSTRUCT FOR RNA SILENCING OF THE GAMMA-KAFIRIN GENE
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Sorghum is a promising drought-resistant grain crop. One of the innovative approaches to increase
the nutritional value of sorghum seeds is the use of genetic engineering methods. Increasing the
extractability and digestibility of kafirins, the storage proteins of sorghum seeds, seems to be the main task
in this direction.

The work investigated the extractability of storage proteins of sorghum seed flour of the Avance
variety and its mutants carrying a genetic construct for RNA silencing of the gamma-kafirin gene
(generation T1). For extraction, a group of ionic detergents was used: DOX (Na deoxycholate - a natural
anionic detergent), SDS (Na dodecyl sulfate - an anionic detergent, widely used for protein extraction),
CTAB (cetyltrimethylammonium bromide, which is a cationic analogue of SDS). Extraction efficiency was
analyzed by SDS gradient gel electrophoresis using the Laemmli buffer system.

The ionic detergents used were shown to differ in their extraction efficiency for sorghum seed
storage proteins. DOX solubilizes non-kafirin group proteins, but practically does not extract kafirins. SDS
selectively extracts kafirins, which makes it possible to identify differences in their content in the flour of
different mutants.

It has been shown that the ionic detergents used differ in the efficiency of protein extraction for
storing sorghum seeds. DOX solubilizes proteins that do not belong to the kafirin group, but practically
does not extract kafirins. SDS selectively extracts different kafirins proteins, which makes it possible to
identify differences in their content in the flour of different mutants. The the highest efficiency of protein
extraction is observed when using CTAB, which solubilizes the maximum amount of both kafirins and
proteins of other groups.

To study the subunit composition of extracted proteins, samples were analyzed in the presence and
absence of dithiothreitol (DTT), a S-S bond reducer. It was established that DTT causes a qualitative
change in the polypeptide profiles of the samples. A comparison of electrophoretic spectra demonstrates
that the main part of the kafirin group proteins are extracted in two subunit and three subunit forms. It
was also found that DOX and CTAB efficiently extracted a single set of associated non-kafirin group
proteins. The fraction of non kafirins proteins, unlike kafirins, is extracted in monomeric form.

A pronounced increase in the extractability of proteins of the kafirin group, as well as the low-
molecular fraction of accompanying proteins, was shown in mutants with a construct for silencing gamma-
kafirin. For a revertant in which the silencing construct has been lost, on the contrary, there is a decrease
in the extractability of storage proteins of various groups.

The results of the study demonstrate the significant role of intermolecular interaction and
intersubunit S-S bonds in the process of packaging of kafirin proteins of various classes in sorghum seeds.
The identified differences in the extractivity of storage proteins of different classes in the obtained sorghum
mutants may be mediated by changes in the structure of endosperm protein bodies, in particular, by the
ratio of kafirin crystalloid and amorphous protein matrix.
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