DI TRUYEN PHAM CHAT HAT
DI TRUYEN HAM LUQNG PROTEIN TAN TRONG NUOC

Zhang va ctv. (2014) da thyc hién cong trinh nghién ciu khoa hoc vé protein hoa tan (water-
soluble protein content: viét tit 1a SPC). Bén loci chi luc SPC da dugc xac dinh, giai thich duoc
8.5-15.1 % bién thién kiéu hinh. Két qua giai thich tai sao gidng dau nanh bat ky nao d6 c6 ham
luong protein (PC) cao nhung SPC thap.

Tinh trang SPC (water-soluble protein content) 1a yéu t6 cuc trong xét trén phuwong dién dinh
dudng va san lugng protein cia dau nanh. Tuy nhién, cé it co sé dit liéu san sang cho ngudi ta
tahm khao vé ban chat di truyén cia né va co ché lam cho tiang thém SPC. Trong nghién ctiu cua
Zhang va ctv. (2014), ngudi ta st dung tap doan gidng dau nanh gdm 192 mau giéng tir nhiéu
vung dia |y rat xa nhau dé xac dinh trén hé gen cdy dau nanh ving gen dich lién quan dén tinh
trang PC va SPC. Nguoi ta sir dung bo chi thi 1.536 SNP makers va 232 haplotypes. Panel rat da
dang nay c6 bién thién di truyén vo cing Ién d6i véi tinh trang PC va SPC. Thuc hién
“association mapping” véi 3 phuong phép tdi thiéu hda nhiing phdi hop duong tinh gia. Két qua
trong 4/8 SNPs va 3/6 haplotypes 12 c¢6 su phéi hop rat c6 y nghia cia PC/SPC giéng dau nanh tir
hai hodc nhiéu ngoai canh khéac biét nhau trén co sé thuat toan “mixed model”. Mot SNP phbi
hop c¢6 ¥ nghia cao v6i PC, BARC-021267-04016, dinh vj tai 0.28 cM céch voi gen diéu khién
glycinin, G7, va duoc phat hién c6 & 4 méi truong khac nhau. Bén loci dic bigt SPC, d6 1a
BARC-029149-06088, BARC-018023-02499, BARC-041663-08059 va haplotype 15 (hpl5),
dugc xac dinh kha on dinh trén nhiém sic thé 5 va 8. Piéu d6 giai thich duoc 8.5-15.1 % bién
thién kiéu hinh. Hon nira, gen diéu khién glutelin type-B2-like duoc xéac dinh trén nhidm sic thé
8 va cd thé co lién quan véi su hoa tan cuaa protein. Nhitng markers nhu vay, dinh vi tai nhiing
QTL da bao cdo trude day, tai xac dinh rang nhiing nghién ciru trude d6 chinh xac va xac dinh
cac gen c6 lién quan dén protein. Nhiing chi thi mai vé SNPs va haplotypes rat quan trong dé
hiéu duoc co so di truyén caa tinh trang PC va SPC. Thém vao d6, khi so sanh tuong quan va
loci di truyén cua hai tinh trang PC va SPC, nguoi ta cung cap kién thic moi 1am thé nao giong
dau nanh c6 ham lugng protein cao ma ham lugng SPC thap (Zhang va ctv. 2014).



61 Protein content

-log10(P)
N

-log10(P)

13 14 15 16 17 18 19 20
Chromosome

Hinh 12: két qua phan tich GWAS (genome-wide association mapping) tinh trang PC va SPC
trén co s& SNPs & 4 moi truong khac nhau (E1-E4). Nhiém sic thé duoc danh dau mau do biéu
thi SNP clusters phdi véi tinh trang PC hoic SPC duogc xac dinh it nhit trén 2 méi truong. Vach
ngang biéu thi dudng chuan gia tri —logP >3.11 (Zhang va ctv. 2014) .

DI TRUYEN HAM LUQNG PHYTATE THAP

Yuan va ctv. (2007) da thuc hién cong trinh nghién ctu vé di truyén ham luong phytate thip
trong cdy dau nanh. Phytic acid (PA, myo-inositol 1, 2, 3, 4, 5, 6 hexakisphosphate) rat quan
trong dén pham chét dinh dudng cua b khd dau dau nanh. Organic phosphorus (P) trong PA
khong thé tiéu hoa dugc cho nguoi va gia sic khong phai loai nhai lai, gy ra 6 nhiém moi
truong do P trong nudc ngam va trong phan gia stc thai ra. Hai giéng d4u nanh dot bién méi
[(Glycine max L. (Merr.)] cé low phytic acid (Ipa) da dugc xac dinh va dinh tinh ré rang. Gm-
Ipa-TW-1 c6 su suy giam phytic acid P (PA-P) dén 66.6% va lam ting gap 6 1an lan vo co (Pi),
va Gm-Ipa- -ZC-2 c6 sy suy giam PA-P dén 46.3% va lam ting gip 1,4 lan ham luong 1an vo co
Pi, so vai gidng nguyén thiy chua dot bién gen. Sy suy giam PA-P va gia tang Pi trong Gm- Ipa-
TW-1 & mirc 6 “molar”; su suy giam PA-P trong Gm-lpa-ZC-2, di lién véi sy ting Pi va su thap
hon ham luong inositol phosphates. Trong ca hai dong d6t bién, ham luogng 1an tong sé van
gidng nhu gidng nguyén thity. Hai dot bién Ipa déu c6 kha ning di truyén dugc nhu mot gen l3n
nhung khong c6 tinh chat “allelic”. S liéu vé trinh tu gen cho thay dong dot bién Gm-lpa-TW-1
Ipa c6 tir 2 bp deletion (mat doan) cia gen D-myo-inositol 3-phosphate synthase (MIPS1 EC
5.5.1.4) - gen 1 (MIPS1). Dot bién Ipa cia Gm-lpa-ZC-2 duoc ghi trén ban d6 LG B2, lién két
chat véi microsatellite loci Satt416 va Satt168, véi khoang cach di truyén 4.63 -9.25 cM, theo
th tu. Dot bién nay c6 thé biéu thi mot locus Ipa mai trong hé gen cay dau nanh. Mat do hat cua
Gm-lpa-ZC-2 gibng nhu dong nguyén thay. Tuy nhién, Gm-lpa-TW-1 c¢6 signiWcantly bi suy



giam khi trong dau nanh & viing can nhiét dgi. Khao nghiém trén dong rudng cac dong dot bién
nay cho thdy dot bién Ipa cua gidng Gm-Ipa-ZC-2 khong lam ning suat giam. Dot bién gen Ipa
cua Gm-Ipa-ZC-2, lién két vai chi thi phan tir SSR s& phuc vu ¢6 hiéu qua cho chuong trinh cai
tién gidng dau nanh nho chi thi phan t (Yuan va ctv. 2007).

Taiwan 75: 459 CAagATTCA.... 1502 GT-TTT....1652 GaC ....1810 CCcG
Gm-lpa-TW-1: 459 CA --ATTCA.... 1502 GT- TTT....1652 GaC ....1810 CCcG
Williams 52: 459 CAagATTCA. ... 1502 GTaTTT....1652 GgC ....1810 CCaG
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Hinh 14: Kién tric caa gen MIPS1 va bién di alen (Yuan va ctv. 2007).

DI TRUYEN HAM LUOQONG OLEIC ACID
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Hinh 16: So d6 ho gen GmFAD?2 c6 nhitng doan phan tir lap doan trong hé gen ciy dau nanh
(Lakhssassi va ctv. 2017).

Naoufal Lakhssassi va ctv. (2017) da tién hanh nghién ctru ham lwong dau dau nanh véi muc
dién hinh 1a 18-20% oleic acid. Viéc gia taing ham luong oleic acid rat co loi cho sic khoe ngudi
tiéu ding va san xuat biodiesel. Dot bién cac gen FAD2-1 da dwoc béo céo trén tap chi Frontier
in Plant Science (13-3-2017) lam ting ham luong oleic acid. Tap doan dong dau nanh dot bién
vé6i 1.037 mutants tir gidng dau nanh Forrest di duoc sang loc bang phwong phap nghién ctu di
truyén nguoc (TILLING) nhidm xac dinh cac dot bién xay ra trong gen FAD2. Khong c6 fad2
mutants dugc xac dinh bing “gel-based TILLING”, bon gen fad2-1A va mot gen dot bién fad2-
1B duogc x4c dinh c6 ham luong oleic acid trong hat cao theo két qua sang loc / di truyén thuan
(forward genetic) va doc trinh tu “subsequent target”. Phuong phap TILLING duoc sir dung
thanh cong nhu mt céch tiép can c6 tinh chét “non-transgenic™ cia di truyén nguoc dé xéc dinh
cac dot bién gen diéu khién tinh trang nong hoc quan trong nay. Tuy nhién, ky thuét ay van co
nhitng han ché nhat dinh vi du nhu thanh phan cua dau do sé ban sao chép gen va tinh chat
tuong dong trong hé gen cay dau nanh. Trong cay dau nah, gen FAD2 biéu hién cé hai ban sao
chép, FAD2-1 va FAD2-2. Hai thanh phan FAD2-1: FAD2-1A va FAD2-1B; ba thanh phan
FAD2-2: FAD2-2A, FAD2-2B, va FAD2-2C da dugc cac nha nghién cau cong bd. Tinh chat
syntenic, phylogenetic, va phan tich in silico cho thay hai thanh vién b sung cua ho gen FAD2
la GmFAD2-2D dinh vi trén nhiém sic thé 9 va GmFAD2-2E trén NST 15. Ho du doan céc
thanh vién cia FAD2-2 trén NST 19 la GmFAD2-2A va GmFAD2-2B, va 03 (GmFAD2-2C)
(Lakhssassi va ctv. 2017).

Mgt cong trinh khac rat dang cha y 1a con trinh cua Kulkarni va ctv. (2018) tai DH Missouri,
xem Xét moi tuong quan gilta protein va ham lugng dau nhu sau:

Nguén: Kulkarni KP, Patil G, Valliyodan B, Vuong TD, Shannon JG, Nguyen HT, Lee JD.
2018. Comparative genome analysis to identify SNPs associated with high oleic acid and
elevated protein content in soybean. Genome. 2018 Mar;61(3):217-222.

Céc giéng dau nanh c6 ham luong oleic acid cao va ham luong protein cao (HOEP) dugc lai véi
5 giéng cao san nhung ham luong oleic acid thap, protein trung binh (NOAP). Ca thé duoc chon
loc mang di khao nghiém tai 6 vung khac nhau thudc ba dia diém trong dau nanh; danh gia kiéu
hinh vé tinh trang protein, dau, cac thanh phan cua acid béo. Ham lugng protein trung binh cua
bd me, cac dong HOEP, va NOAP dat 34.6%, 38%, va 34.9%, theo thir tw. Ham lugng oleic acid
cia bd me, dong HOEP, va NOAP dat 21.7%, 80.5%, va 20.8%, theo tht tu. Dong cdy HOEP
mang ca gen dot bién FAD2-1A (S117N) va FAD2-1B (P137R) lam cho kiéu hinh cay thudc
nhém c6 ham lugng oleic acid cao. Phan tich theo kiéu genome so sanh, véi s liéu

“resequencing” toan by hé gen céy déu nanh, xac dinh dugc 6 gen mang chi thi SNP phdi hop ¢o
¥ nghia vé thong ké véi tinh trang dang phan tich. Mot chi thi SNP tai vi tri gen gia dinh
Glyma.10G275800 lién quan dén ham lugng protein cao, va ham lugng palmitic, oleic, ciing
nhu linoleic acids. Nhing gen nay tir quing giira cac marker ma phén tich QTL trudc day da két
luan lai khong mang chi thi SNPs ¢6 lién quan dén ham luong protein va thanh phan cua acid
béo trong nhimg dong ddu nanh dang nghién ctru. Pidu nay cho thiy tit ca nhitng gen nhu vay
ngoai trir Glyma.10G278000 c6 thé 1a nhimng gen mdi két hop v6i nhitng tinh trang néu trén
(Kulkaki va ctv. 2018).
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Hinh 17: Nhiing dot bién FAD2-1A dugc sang loc ddi v6i 4 mutants ¢6 ham luong oleic acid
cao. (A) Md phong gen FAD2-1A cua gidng gdc Forrest. (B) Protein FAD2-1A du doan cho thiy
c6 khac biét vé amino acid giita giong Forrest-WT va 4 dong dot bién co ham lugng oleic cao
theo phan tich di truyén thuan (forward genetics), 3 dot bién kiéu “missense” (R22G, L101F, va
P284L), mot dot bién “silent” (L249=) trong gen FAD2-1A. Ham lugng oleic acid biéu thi muc
d6 cao nhét dugc ghi nhan trong mdi dong. Primers cho TILLING va chay trinh tw gDNA duoc
biéu thi bang miii tén (Lakhssassi va ctv. 2017).

DI TRUYEN HAM LUQNG PROTEIN HAT

Cai tién di truyén ham lwong protein hat 13 mot cong trinh nghién ctu rat phic tap vi ¢6 su tuong
quan nghich v&i ham luong dau, nang suét va nhiét do. Patil va ctv. (2017) da tong quan cac két
qua nghién cau nay thé hién qua ban dd di truyén, hé gen hoc, nhitng 16 hong trong kién thirc, va
so lwgc nhu cau cua nhitng phuong phap nghién ctru tong hop.

Protein cua banh dau dau nanh co tir hat dau nanh [Glycine max (L) Merr.] la thuc pham chinh
cho chin nudi gia cAm va gia stc khac. Protein 12 yéu t6 then chét xac dinh gia tri dinh dudng va
gia tri kinh té cua giéng dau nanh. Cai tién di truyén ham luong protein trong hat dau nanh la
muc tiéu ma cac nha chon gidng déu mong muén. Ngudi ta xac dinh nhitng QTLs (quantitative
trait loci) diéu khién ham lugng protein va hinh thanh ban ¢6 QTL trén nhiém séc thé 20 (LG-1),
va 15 (LG-E). Tuy nhién, thyc té trong chon gidng dau nanh ludn phai ddi mat voi thach thic, vi
protein trong hat c6 twong quan nghich véi nang suat hat, va nhitng thanh phan khéc c6 trong hat
nhu dau va sucrose. Tuong tac gilia gidng va moi trudng (nhiét d¢ trong khi phat trién hat) ciing
1a thach thtrc cho nha chon giéng. Patil va ctv. (2017) da dé cap dén nhitng yéu té han ché c6 lién
quan dén ham luong protein trong hat ¢au nanh va pham chat dinh dudng, nhiing yéu t6 tiém
nang diéu hoa ham luong protein dur trir trong hat. Ho da moé ta nhitng thuan loi cua phuong phap
NGS (next-generation sequencing) dé phét hién chinh xac nhiing “variants” tu nhién va sy tich



hop cia ching vao k¥ thuat danh gia kiéu gen theo truyén théng va theo ki thuat chinh xac. Phan
tich “synteny” ctia QTL trén nhiém sic thé 15 va 20 da duoc hoan thién. Ho di dé cap dén
phuong phap tiép can méi vé tich hop QTL diéu khién protein va amino acid, GWAS (genome-
wide association studies), ky thuat tai doc trinh ty trén toan hé gen (hole-genome resequencing),
va xay dung co s dir liéu “transcriptome” dé xac dinh nhimg diém néng trong hé gen dau nanh
phuc vu cho su dung hop alen (allele introgression) va cai tién duoc protein trong khd dau dau
nanh (Patil va ctv. 2017).
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Hinh 9: Thanh phan amino acid cuia protein dau nanh. Mdu do 1a amino acid cén thiét (EAA),
mau den l& amino acid khdng can thiét. Nguon: Asif and Acharya (2013), Berk et al. (1992),
Kuiken et al. (1949).



