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TOM TAT

Galactinol synthase (GolS, EC 2.4.1.123) la
enzyme thuoc ho glycosyltransferase 8 (GT8) nhom
xic tdc sw galactosyl héa myo-inositol dé tao
thanh galactinol, tién chat cia raffinose, dwong
tan c6 vai tro quan trong trong tinh chong chiu &
thuc vat. Chung toi da xac dinh va phdn tich nam
gene GolS trong hé gene cua cay dau Cove. Cac
gene nay co tur hai toi ba intron. Cdc protein suy
dién ¢6 tir 326 téi 339 amino acid. Céc protein

GolS ciia cdy ddu Cove c6 mang ddy dii cdc motif

bao thu ddac trung da biét cho cac GolS, cé tinh
axit, wa nwée yéu. Chi mot hién twong nhdn gene

sau qua trinh biét hoa loai duwoc phat hién ¢ cay
ddu Cove. Cac gene PvGolS biu hién & ca cdc co
quan sinh duong va co quan sinh san voi murc do
khac nhau. Khi so sanh mirc dé biéu hién cia ba
gene, PvGolS2 biéu hién yéu nhdt, PvGolS1 biéu
hién manh nhdt 6 16 va than, trong khi PvGolS3
biéu hién cao nhdt & ré va nét san. Lan dau tién
phat hién Rhizobium co anh hwong toi sw biéu hién
cdc gen GolS. O mé sinh san, gene PvGolS1 biéu
hién & hau hét cac mé sinh san dwoc nghién cuu.
Mikc dé biéu hién cia gene ndy tang dan theo sw
phdt trién ciia co quan.

Tir khéa: galactinol synthase (GolS), biéu hién gene, cdy di truyén, dic tring ciia gene, ddu Cove

MO PAU

Cay dau Cove (Phaseolus vulgaris L.) la cay
thuoc ho Pau, ¢ kha ning cb dinh dam. Hat dau
Cove c6 nhiéu protein, ning luong, xo, khoang va
vitamin nén c6 gia tri dinh dudng cao va tét cho
suc khoe [3]. Do ¢6 gia tri 1on, cady ddu Cove dugc
trong rong réi trén thé gioi. Gan day, hé gene cua
ciy dau Cove da duoc giai trinh tu vao nam 2014
nhiam thuc day cac nghién ciru vé ciy dau Cove &
muc phan tir. Phién ban hé gene gan day cua cay
déau Cove c6 kich thuge 472,5 Mb [14].

Galactinol synthase (GolS, EC 2.4.1.123) con
duoc goi la inositol-3-a-galactosyltransferase. Cac
galactinol synthase xic tac cho su galactosyl hoa
myo-inositol dé tao thanh galactinol (O-o-D-
galactopyranosyl-[1—1]-L-myo-inositol).

Galactinol 1a tién chét cua ho cac duong tan co
tén goi raffinose. Su tich luy raffinose ¢ thuc vat
dugc béo céo co lién quan téi tinh chéng chiu cac
diéu kién bét loi, nhu 1 lanh, néng va kho han [12,
17, 22]. O hat, sy tich liy raffinose xay ra dong
thoi véi sy phat trién cua sy giam ham luong nuéc
trong qua trinh chin cua hat [2], dong thoi, ham
lwong raffinose c6 mdi twong quan thuan chiéu véi
kha nang sdng cua hat trong qua trinh dy trix [1].

Nhiéu nghién ciru da chi ra rang GolS c6 vai
tro quan trong, lam ting tinh chdng chiu vai nhiéu
diéu kién bat loi & thuc vat [10, 17, 21, 22]. Su
biéu hién va hoat tinh cua galactinol synthase trong
tra 101 v&i cac diéu kién bt loi d3 duoc bao cdo &
nhiéu thyc vat nhu A. thaliana [12, 17], cdy Pan
sam [20], cay ca phé [4] va ciy duong [21]. Tuy
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nhién, dén nay chua c6 cong trinh nghién cttu ndo
dugc thuc hién vé cac GolS cua cay dau Cove.
Trong cong trinh nay, ching tdi c6 muc tiéu
xac dinh cac gene méd hoa GolS trong hé gene cua
cdy dau Cove, phan tich cac dic tinh hda-Ii va cau
tric cua cac gene GolS ¢ loai cay nay. Chang toi
ciing nghién ciu sy biéu hién cua cac gene GolS
cua loai cay nay. Nhitng két qua nghién ctu nay
budc dau cung cap céc thong tin khoa hoc ¢ y
nghia vé& nghién ciru chirc nang cua cac GolS cua
loai cay c6 hat chira dau quan trong nay.
VAT LIEU VA PHUONG PHAP
Co sé dir liéu
Trinh tu hé gene cua cay dau Cove duoc lay tir
Schmutz et al (2014) [14]. Dir liéu RNA-seq cua
cdy dau Cove duoc ldy tir O'Rourke et al (2014)
[13]. Céc trinh ty GolS cua cay Arabidopsis dugc
lay tir Sengupta va et al (2012) [15].
Xac dinh cac gene thugc ho GolS & ciay dau
Cove
KET QUA VA THAO LUAN

Xac dinh hg gene GolS ¢ cay ddu Cove

Ching téi sir dung cac protein GolS cua cay
Arabidopsis [15] 1am khuén do dé tim kiém cac
gene tuong dong trén di liéu nucleotide hé gene
cua cdy dau Cove nho chuong trinh TBLASTN.
Xay dung cdy pha h¢

Trinh ty protein suy dién GolS cua cay dau
Cove va cua A. thaliana duoc sip ddy bing
MAFFT [7], cay pha hé duoc xay dung nho phan
mém MEGA 5 [18].

Phén tich cac dic diém hoa - Ii

Céc dac diém vat Ii, hoa hoc cua cac gene ciing
nhu protein dugc phéan tich bang cac cong cu cua
ExPASYy [5]. Cau trac exon/intron dugc xay dung
nho GSDS 2.0 [6].

Nghién ciru s biéu hién gene

Su biéu hién cua céc gene dwoc nghién ctu
nho phan tich két qua RNA-seq cua ciy dau Cove
[13].

Bang 1. Céc gene thudc ho GolS cua ciy dau Cove va diac diém cua ching

Khéi
Kich thud Chiudai |1 S61
Gene Tén locus e Tuoe lel.l ol uqng pl GR NST O_ Hong
gene/CDS (bp) | protein (aa) | protein AVY intron
(kD)
Phvul.001G21
PvGolS1 5300 1529/1020 339 38,81 |[5,25 -0,16 1 2
Phvul.001G22
PvGolS2 3700 2382/981 327 37,70 |5,92 -0,32 1 3
Phvul.007G20
PvGolS3 3400 1269/984 326 37,35 |5,85 -0,22 7 3

Nho sir dung GolS cua cdy A. thaliana lam
khuon do dé tim kiém cac gene ma héa GolS trong
hé gene cua cay dau Cove, ching tdi tim thay ba
gene ma hoda cho céc GolS (Bang 1). Nhu vay, ho
GolS cua cay dau Cove nho hon hai 1an so véi cua

cay A. thaliana (c6 7 gene) [15] va nho hon ba 1an
SO VGi cua cdy duong (c6 9 gene) [21]. Céc protein
suy dién cua cac gene nay déu mang vuing bao thi
dac trung cho ho GT8 (ho glycosyltransferase 8)
[15]. Trong trinh tu cua chudi peptide, cac GolS
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cua cdy dau Cove c6 mang cac motif bao thit YNL,
FAEODFLNME, KLRIWEFVEY, DxD va mat
ving gip nép Rosmann ciing nhu motif APSAA
gidng nhu & cac GolS cua cay A. thaliana (Hinh 2)
hodc ciia mot s6 loai thyc vat khac nhu cay duong
[21], cdy DPan sdm [20], cady ca phé [4], cay
Medicago sativa subsp. falcata [22].

Pic diém cac gene GolS & cay dau Cove

Kich thudc cua cac gene mé hoa GolS ¢ cay
dau Cove tir 1269 dén 2382 nucleotide (Bang 1).
Céc gene nay déu ma héa khong lién tuc, gene

PvGolS1 cd hai intron trong khi hai gene PvGolS2
va PvGolS3 ¢6 mang 3 intron (Hinh 1). Cac protein
suy dién c6 tir 326 t6i 339 amino acid twong ing
vé6i khéi luong phan tir tir 37,35 kD téi 38,81 kD.
Céc protein nay c6 tinh acid véi gia tri pl nim
trong khoang tur 5,25 téi 5,92, wa nudce nhe, (Bang
1). Nhu vay cac protein suy dién GolS cua cay dau
Cove c6 khéi lugng gan bang véi GolS tach tur 1a
Cua cay bi va cay dau tdy [11] nhung c6 pl cao hon
[16].

PvGolS3 Chti thich: HB CDS — Intron
Pcols? I
PvGolS1
{ U
5 L L L L L 3
Obp 500bp 1000bp 1500bp 2000bp
Hinh 1. Cau truc exon/intron cua cac gene GolS cua cay dau Cove
PvGolS3 -—-MAPVMTT-----—~ VKANLTEAKTAEAGGRAYVTFLY GDYVEGVVGLAKGLREVKSMYPLVVAVLPDVPAEHRNILISQGCIVREIKPVYPPENQTQFAMAYYVINY SKLRIWEF
PvGolS2 -==MTFNITT-- VIVNGTTEQPKGRSGRAFVTFL, GDYVKGVVGLAKGLREAKSMY PLVVAVLPDVPEEHRMI LKSQGCTVREIQPVYPPENQTOFAMAYYVINY SKLRIWEF
AT1G09350 ---MAPEMNN----=----— KL=-===--- SYGEKKRAYVTFLZ GDYVEGVVGLAKGLRKTKSKYPLVVAVLPDVEADHRROLLDOGCVIKEIQPVYPPDNQTOFAMAYYVLNY SKLRIWKE
AT1G56600 ---MAPEINT-------- KLTVPVHSATGGEKRAYVTFL. GDYVKGVVGLAKGLRKAKSKYPLVVAVLPDVPEDHREKQLVDQGCVVKEIEPVYPPENQTEFAMAYYVINY SKLRIWEF
AT2G47180 ---MAPGLTQTADAMSTVTITKPSLESVQDSDRAYVTFL, GDYVKGVVGLAKGLRKVKSAYPLVVAMLPDVPEEHRRILVDOGCIVREIEPVYPPENQTQFAMAYYVINY SKLRIWKE
PvGolSl ---MAPELVPTV----—-, AKSTASFTSPPILPPRAYVTFLS GDYVKGVVGLIKGLRKVKAAYPLVVAVLPDVPEEHRETILKSQGCIVREIEPVYPPENQTOFAMAYYVINY SKLRIWEF
AT1G60450 ---MTPETHV-------— DMINASEK---APKERAYVTFL, GDYVEGVVGLAKGLREVKSAYPLVVAMLPDVPEEHREILRSQGCIVRETEFVHPPDSQDAYARAYY T INY SKLRIWNF
AT1G60470 ---MAPREISV: NPMYLSEKAHQAPPRRAYVTFL, GDYVKGVVGLAKGLREVESAYPLVVAMLPDVPEEHREILRSQGCVVREIEPVYPPDNGVEFAMAYYVLNY SKLRIWNF
AT4G26250 MAQMSMTVEK: -SIKADVIVSHDRVERAYVTEL, KDYWMGVVGLAKGLREVKSAYPLVVAILPDVPEEHRQILLAQGCIIREIEPVYPPENKTGY SMAYYVINY SKLRIWEF
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VEYTKMIYLDGDIQVFDNIDHLFDLPDNYFYAVMDCFCEPTWAHTPQYEIGYCOQCPDKVHWP-TNLGPKPPLY FNAGMEVYEPNLATYHDLLOTVOVTKPTSFAEQDFLNMY FKDKYRA
VEYTEKMIYLDGDIQVFGNIDHLFDLPDSYFYAVMDCFCEKTWGHS PQYKIGYCQQCPNKVQWP-SHLGPKPPLYFNAGMEVYEPNLVTYRDLLOTVQITKPTSFAEQDFLNMY FKDKYKP
VEYSKLIYLDGDIQVFENIDHLFDLPDGNEYAVKDCFCEKTWSHT PQYKIGYCQQCPDRVTWPESELGPKPPLYFNAGMEVYEPSLPTYYNLLETLKVVPPT PFAEQDFLNMY FKDIYKP
VEYNKMIYLDEDIQVEFDNIDHLEFDLPNGQEFYAVMDCFCEKTHSRSPOYKIGYCQOUPDKV THWPEAKLGPKPPLYFNAGMEVYEPNLS TYHNLLETVKIVPPTLFAEQDFLNMY FKDI YKP
VEYSKMIYLDGDIQVYENIDHLFDLPDGY LYAVMDCFCEKTWSHTPQYKIRYCQOCPDKVOWPKAELGEPPALYFNAGMFLYEPNLETYEDLLRTLKITPPTPFAEQDFLNMY FKKI YKP
VEYSKMIYLDGDIQVFENVDHLEDLPDGNEYAVMDCFCEKTWSHTPQYKAGYCOQCPEKVOWP-TELGQPPALYFNAGMFLFEPNMV TYHDLLKTLKVT TPTSFAEQDFLNMY FENIYKP
EEYNKMIYLDADIQVFGNIDDLFDMODGY LHGVLSCFCEKIWSYTPLYSIGYCQYCPEKVVIWPAEMESAPPSPYFNAGMEVEEPNPLTYESLLQTLOVT PPT PFAEQDFLNMF EGKVEKP
EEY‘SKJ11YLDAD'OVF'JNIDHLF[‘LQDAYFYAWDFFCEKTWSHE%LQY 5 IGYCQOUPERVTWPEDMESPPPPLYFNAGMEVFEPSPLTYESLLOTLEITPPSPFAEQDFLNME FEKVYKP
VEYEKMIYLDGDIQVFSNIDHLFDTPRGYLYAVKDCFCEISWSKTPQFKIGYCQQCPEKVTWPVESLGSPPPVYFNAGMLVEFEPNLLTYEDLLRVVQITTPTYFAEQDFLNEY FTDIYKP
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IPPVYNLVLAMLWRHPENIELNEAKVVHYCAAGAKPWRFTGQEGNMERED IKMLVEKWWDIYNDESLDYKN - FNVHCGQKEDVHRKPKT LPQF--FTDL
IPPVYNLVLAMLWRHPENIELDQVEVVHYCAAGAKPWRETGEEENMDRED IKMLVKKWWDI YNDESLDYRN-VVI-—--— GDSHKKQOTLOQF--IEAL
IPLVYNLVLAMLWRHPENVELGKVKVVHYCAAGSKPWRY TGKEANMERE DIKMLVKKWWDI Y DDESLDYKKPVTV-——=— VDTEVDLVNLKPF--ITALTEAG ?T NY‘J TAPSAA
IPVSYNLVLAMLWRHPENVNLEEVKVVHYCAAGSKPWRY TGOEENMORE DI KMLVHKWWDI YNDVSLDYKP-LCA-—~—~ SETPVDDVDLEPLEPMGHLSKVVVQRVL-AAPSAA
VSPVYNLILSVLWRHPGKVDLESVKVVHYCPPGSKPWRY TGEEPNMDRE DVKMLIKKWWDIYNDESLDFKP-KSP-———~ ADL-EATVLESTI--IASVTE

TPLVYNLVLAMLWRHPENVELEKVKVVHYCAAGSKPWRY TGEEANMDRED TKMLVDKWWDVYNDESLDFKS =K1 P====~ ADA-EETVTKSSI--LASV. El
IPSTYNLVMAMLWRHPEHIDLDQISVIHYCANGSKPWRFDETEEHMDRED IKMLVKKWWDI YEDSSLDYKN-FVE-—-—— TES-KLSPINATL---ASKESVGDVLIS-LAPSAA
IPSTYNLVMAMLWRHPEHIDLDQISVVHYCANGSKPWKF DEAEEHMDRE DI KMLVKKWWE I YEDSSLDYKN-FVE-———— TES-KLNPVTATL---ASKKLVGDVLTS-LAPSAA
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Hinh 2. Sip day cac protein GolS ciia cay déu Cove va cay A. thaliana. Dau* danh dau céc amino acid bao thu, motif
bao thu dugce in ddm, motif APSAA dugce in ddm nghi€ng, moti DxD gin v6i Mn?" duoc in ddm, nén xam, gép

Rosmann nén xam, ving bao thit GT8 duoc dong khung
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Phan tich cdy pha h¢
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Hinh 3. Cay pha hé duogc xay dung tir cac GolS cia cay dau Cove (Pv), cdy duong (Ptr) va cay A. thaliana (At)

Cay pha hé duoc thiét lap tir céc protein GolS
cua cdy dau Cove, cay duong va A. thaliana (hinh
3) gom ba nhanh, trong d6 chi mot nhanh c6 cac
GolS cua ca ba loai (nhung gia tri bootraps khéng
cao), mot nhanh khac chi mang hai gene cua cay A.
thaliana, nhanh con lai mang cac GolS cua hai loai
duong va A. thaliana. Két qua phan tich cay pha hé
goi y ring gen ma héa GolS thudc vé mot ho da
gene nho trudc qua trinh biét héa gitra cac loai nay.
Chung t6i ciing nhan thiy ring & cay dau Cove chi
¢6 mot hién tuong nhan gene sau qua trinh biét héa
lodi (PvGolS2 va PvGolS3). Trong khi d6, & cay A.

thaliana c6 ba su kién nhan gene va cd tgi 5 su
kién nhan gene ¢ cay duong [15, 21].
Phan tich su biéu hién gene

ORourke et al da giai trinh ty tap hop céc
ARN thdng tin tach tir c&c loai m6 nghién cau cua
cdy dau Cove ¢ cac thoi diém khéc nhau va trong
cac diéu kién trong khac nhau (bén phan, 1 véi cac
Rhizobium hau hiéu hogc vd hiéu) [13]. Chdng toi
phan tich su biéu hién cia cac GolS cua cay dau
Cove tur dit lieu RNAseq cua cac mo sinh dudng va
mo sinh san riéng rg.
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Gene |YL|L5|LF|LE | LI [YS|ST|RT|YR|R5|RF|RE|RI |N5|NE| NI |Chu thich
PvGolSi 7 13 9 |14 | 7 6 6
PvGolS?2 15
PvGolS3 11 | 19 15 17 | 15

Hinh 4. Sy biéu hién cua cic gene GolS cua ciy ddu Cove trong cic md nghién ciru, (YL = M6 14 cua cdy & giai doan
14 chét thtr 2 hoan chinh cua cdy da dugc bon phan; L5 = M0 14 cua ciy da duge G véi Rhizobium hitu hig¢u 5 ngay; LF
= MBH 14 ctia ciy dugc bon phan 21 ngay; LE = M6 14 cta cdy duge 4 21 ngay véi Rhizobium hitu hiéu; LI = M6 14 cua
ciy duoc i 21 ngay u véi Rhizobium vo hiéu; YS = Tit ci cac 16ng than phia trén 14 mdm ciia cdy & giai doan 14 chét
thir hai; ST = Chdi bao gdm mé phén sinh dinh ciia ciy & giai doan 1a chét thir hai; RT = Chop ré thu tir cay duogc twdi
phan & giai doan hai 14 chét; YR = R& hoan chinh thu tir cdy dwoc tudi phan & giai doan hai 14 chét; R5 = Ré hoan chinh
loai bo nét san trudc cd dinh & thoi diém 5 ngay; RF = Ré hoan chinh tir cdy dugc bén phan 21 ngiy; RE = R& hoan
chinh thu tir cay c6 nét sin ¢ dinh hoat dong sau 21 ngay i; RI = R& hoan chinh thu tir cdy c¢6 ndt san cb dinh bat
hoat sau 21 ngay u; N5 = N6t san trude ¢d dinh (hitu hi¢u) dugc thu sau 5 ngay u; NE = Nét san ¢b dinh hitu hiéu dugc
thu sau 21 ngay 1; NI = N6t san cd dinh v6 hiéu duoc thu sau 21 ngay 0; don vi tinh: RPKM (S5 ban ma phién
(ARN)/1000 nucleotide ctia ma phién/Mot triéu ban ma phién).

Gene
PvGolS1
PvGolS2
PvGolS3

Hinh 5. Sy biéu hién cua cic gene GolS cua ciy dau Cove trong cac md nghién ciru, (FY = Hoa non; PY = Vo qua non
& giai doan 1-4 ngdy sau rung hoa, mau chira cac phéi dang phat trién & giai doan hinh cdu; PH = V6 cua qua dai gin 9
cm, hat ¢ giai doan hinh tim; P1 = V¢ cta qua dai gﬁn 10-11 cm, hat ¢ giai doan 1; P2 = V¢ cua qua dai gﬁn 12-13 cm,
hat ¢ giai doan 2; SH = Hat ¢ giai doan hinh tim, dai 3-4 mm, néng g?ln 7 mg; S1 = Hat ¢ giai doan 1, dai 6-7 mm, nang
gan 50 mg; S2 = Hat & giai doan 2, dai 8-10 mm, nang gin 140-150 mg; don vi tinh: RPKM (Sé ban mé phién
(ARN)/1000 nucleotide cuia ma phién/Mét tri€u ban ma phién).

O c4c md sinh dudng, ca ba GolS biéu hién
trong it nhat mot loai mo nhung chi duy nhat
PvGoIS3 biéu hién ¢ tat ca cac mo va cac diéu kién
thi nghiém khac nhau. Gene PvGolS2 biéu hién
yéu hoic khong biéu hién & nhiéu mé va diéu kién
khac nhau. O cac md trén mat dat (bo phan khi
sinh), gene PvGolS1 biéu hién manh nhat, nguoc
lai gene PvGolS3 biéu hién cao nhit trong sb ba
gene & cac md phia dudi mat dat. Viéc o véi céc
Rhizobium c6 hiéu tng dwong d6i véi sy biéu hién
cua ca hai gene (PvGolS1 va PvGolS3) ¢ mo I3,
hiéu tng duong cua Rhizobium ddi véi su biéu
hién gene & md ré chi duoc quan sat & gene
PVGOIS2 va PvGolS3 (Hinh 4).

Sy biéu hién cua cac gene GolS cia cdy dau
Cove & cac md sinh san duoc thé hién & Hinh 5.
Gene PvGolS2 van la gene biéu hién yéu nhat, chi
biéu hién & vo qua giai doan PH va hat & giai doan
S1 va S2. Gene PvGolS3 biéu hién manh hon so

véi PvGolS2 ¢ hoa va qua, ngoai ra gene nay con
biéu hién & ca hoa non (FY), vo qua giai doan P1
va P2 va hat ¢ giai doan S1. Gene PvGolS1 biéu
hién & hau hét cac md sinh san duoc nghién cau
(trr v qua & giai doan PY va hat & giai doan SH)
va biéu hién manh nhét trong s ba gene. Mic d6
biéu hién cua gene nay co xu hudng ting dan theo
su phéat trién cia co quan, dac biét & hat noi qua
trinh mat nude dién ra dan khi hat truong thanh,
ddng thoi cac co ché chdng mit nuéc bao vé phoi
ciing dién ra manh mé [8].

Nhu vay, cac gene GolS cuia cay dau cove biéu
hién & ca cac mo sinh dudng va md sinh san. Pa c6
nhiéu bao céo vé su biéu hién cua cac gene GolS &
md 14, md ré & cac loai thuc vat khac, dic biét
trong didu kién bét loi cua méi trwong [4, 12, 16,
17, 20, 21, 22]. Tuy nhién, lan dau tién su biéu
hién cua cac GolS duédi sy anh hudng cua cac
Rhizobium duogc gigi thiéu trong cdng trinh nay.
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Hai trong ba gene GolS caa dau Cove biéu hién &
md hoa, gidng véi su biéu hién cua CaGolS3 & cay
ca pheé [4]. Sy biéu hién cac GolS & md hat ciing da
duoc bao cdo [1, 15, 17, 19]. Céac GolS duoc cho la
tham gia vao co ché chéng mat nudc trong qué
trinh phat trién cua hat [9, 10].
KET LUAN

Trong cOng trinh nay, chiing t6i da phéan tich
téng s6 ba gene ma hdéa GolS ¢ cay dau Cove. CAc
protein suy dién GolS cia ciy dau Cove cO céc
motif bao thii ddc trung cho cac GolS da duoc biét.

Cac gene méd hoa GolS khéng lién tuc, cd hai hoac
ba intron. Céc protein suy dién cé tir 322 t&i 340
amino acid, c6 tinh acid, ua nugc yéu. Chi mot
hién tugng nhan gene GolS sau qué trinh biét héa
loai dugc phéat hién ¢ cdy dau Cove. Cac gene
PvGolS biéu hién ¢ ca mé sinh dudng va md sinh
san cua cay dau Cove.

Loi cam on: CONQ trinh nay dwoc hodan thanh
Véi sw hé tro kinh phi tie chieong trinh nghién citu
khoa hoc co ban cua Truong Dai hoc Hung
Vwong, tinh Phu Tho.

In silico analysis of galactinol synthase
genes in common bean (Phaseolus vulgaris

L.)

e Cao Phi Bang
Hung Vuong University —Phu Tho

ABSTRACT

Galactinol synthases (GolS, EC 2.4.1.123)
belong to the glycosyltransferase 8 family. These
enzymes catalyzes galactosylation of myo-inositol
to form galactinol, precursor of raffinose which is
solube sucrose playing an important role in stress
tolerance in plants. We identified and analyzed a
total of three GolS encoded genes in the whole
genome of common bean. These genes possessed
two or three introns. The predicted proteins
contained from 322 to 340 amino acids. The
common bean GolS proteins contained all
conseved motifs that were characterized for other
previously known GolSs. These proteins were
acidic and weakly hydrophilic. The phylogenic tree
constructed from GolS proteins of Arabidopsis,
poplar and common bean showed that only one

gene duplication event was detected in the
commone bean genome. Common bean GolS genes
expressed in all vegetative and reproductive
tissues. However, the transcript abundances of
each gene varied in different tissues. When
comparing the expression levels of these three
genes as defined RNAseq, we found that the
expression level of PvGolS2 was the lowest,
PvGolS1 expressed the strogest leaves and stem,
while PvGolS3 expressed in roots and nodules. We
discovered that Rhizobium incubation affected on
the expression of GolS genes for the first time. In
the reproductive tissues, PvGolS1 expressed in
most  studied tissues. Its expression level
correlatively  increased  with  the  tissue
development.

Keywords: galactinol synthase (GolS), gene expression, gene characterization, phylogeny, commone

bean
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