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The pea is an important cool-season pulse crop cultivated
for animal and human consumption. However, the presence
of flatulence-causing factors’ hinders its consumption and
acceptance worldwide. The raffinose family oligosaccharides
(RFOs) have been identified as the principal ‘flatulence
causing factors’. Hence, reducing RFO level is the major
goal to promote pea consumption and acceptance worldwide.
However, very little is known about the genes involved in
RFO metabolism at the genome-wide scale in pea. In
the present study, genes for five key enzymes (galactinol
synthase, raffinose synthase, stachyose synthase, alpha-
galactosidase_Acid/Alkaline and beta-fructofuranosidase)
involved in RFO metabolism pathway were identified at the
genome-wide scale in pea. A total of two galactinol synthase,
two raffinose synthase, one stachyose synthase, six alpha-
galactosidase _ Alkaline and three alpha-galactosidase_Acid
and ten beta-fructofuranosidase genes were identified in
the pea genome. Phylogenetic relationships analysis, exon/
intron structure as well as conserved domain within each
enzyme family and their chromosomal location were also
determined to establish their relationship with the known
proteins. In silico anlaysis showed that pea RFO genes
contain 26 microsatellite loci. Taken together, this study
provides useful candidate genes for improving the nutritional
quality of pea through genetic engineering approaches as well
as microsatellite loci for the development of SSR markers for
the introgression of low RFO trait through marker assisted
selection.

Key words: Raffinose family oligosaccharides/gene struc-
ture/raffinose synthase/stachyose synthase/galactinol syn-
thase/pea/phylogenetic analysis

3ATAJIbHOTEHOMHA IJEHTU®IKALIIA T'EHIB,
3ATTYYEHUX 1O METABOJI3MY CIMENCTBA
OJIITOCAXAPUAIB PA®IHO3U B TOPOXY
(PISUM SATIVUM L.)

T'opox — 1e BaxkjmBa X0J0IOCTiliKa 6000Ba pocCMHA,
SIKY BUPOILYIOTb JJIsI CIOXWBaHHS i JIIOAbMU, 1 TBa-
puHamu. OpHakK, HasiBHICTb (DaKTOPiB, 1110 BUKJIMKA-
I0Th METEOpM3M, TMEPEeIIKOMIKAE MOro CIOXUBAHHIO Ta
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MPUMHSITTIO IO BChOMY CBITY. Byno BcTaHOBIEHO, IO
cimeiictBo omirocaxapumaiB padinosu (COP) € ocHOB-
HUM (aKTOpPOM, IO CIpUUMHSE MeTeopudMm. OTxe,
3HKeHHS piBHSI COP € rojI0BHOIO METO0 MisUTbHOCTI,
CIpsSIMOBAaHOI Ha 30iIbIIIEHHS OOCSTiB CIOXMBAHHS Ta
MPUIAHATTS TOpoXy Yy cBiti. OmHak, Hapasi ayxe Mallo
BiIOMO TpO TeHHU, 3aiydeHi mo merabomismy COP y
3araJIbHOTCHOMHOMY Jiana30Hi Topoxy. Y LIbOMY JIOC-
JIIKeHHI MM BM3HAUWIM ITUSITh KJIIOUYOBUX €H3UMIB
(cuHTa3y TrajakTUHOJY, CUHTa3zy padiHO3M, CHUHTA3y
craxio3u, ajibda-raJakTo3uaasy KUCIy/JIy>XXHy Ta OeTa-
dpykTodypaHo3raa3y), 3aIydeHUX A0 LUISIXYy MeTabo-
nizmy COP. 3aranom y reHOMi ropoxy OyJio BUSHaAU€HO
TeHU IBOX CHUHTA3 TaJaKTUHOJY, IBOX CHMHTa3 pacdiHO-
31, OINHI€l CHMHTa3M CTaxio3W, IIECTH ajb(da-TraIakTo-
3uIa3 JYXKHUX i TpboX ajiba-rajakro3uaas KUCIMUX, a
TakoX necsaTu Oeta-¢ppykrodypaHo3unas. [ns Bcra-
HOBJICHHS IXHiX B3a€EMMH i3 BijoMuMM Oiikamu OyJio
MPOBEACHO aHali3 (hiTOreHeTUYHUX 3B’SI3KiB, CTPYKTY-
pU eK30HIB/iHTPOHIB, a TaKOX KOHCEPBAaTUBHOIO [0-
MEHY B MeXaX KOXHOTO CiMeiicTBa €H3MMIB Ta IXHBLOI
XPOMOCOMHOI JIoKalii. AHaJi3 in silico mponeMOHCTPY-
BaB, o rear COP ropoxy mictath 26 MiKpocaTeliT-
HMX JIOKYCiB. 3arajoMm L€ IOCHiIDKEHHSI TMOBiIOMIISIE
PO KOPMCHUX KAaHAMAATHUX TEHiB I TMOKPAILCHHS
MOXMBHMX SIKOCTEI TOpOXY 3a JOMOMOIOI0 FeHETUYHOL
iHXeHepil, a TakoX IpOo MIKpPOCATENiTHI JOKYCH IS
po3BuTKy SSR MmapkepiB misi iHTporpecii HU3bKUX
xapakTepuctuk COP yepe3 MapKepHy CeJeKIlilo.

Karouoei caoea: cimeiictBo ojiirocaxapuiiB padiHosu,
CTPYKTypa I'eHy, CMHTa3a padiHO3M, CHMHTa3a CTaxio3M,
CHHTAa3a TaJIaKTUHOJY, (DiIOreHeTUYHUIA aHajli3 Topoxy.
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