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TOM TAT: Trong nghién ctru nay, nim giéng dau tuong trong phd bién ¢ mién Bac Viét Nam
duoc khao sat ham lugng isoflavone va phan tich dac diém cua gen GmCHI ma hoéa enzyme
chalcone isomerase, enzyme chia khoa trong qué trinh chuyén hoa téng hop isoflavone & dau
trong. Ham lugng isoflavone (daidzein, genistein) trong hat niy mam 3 ngay tudi cia gidng dau
tuong DT26 cao nhét (64,27 mg/100 g) va cao gép 2,18 lan va 2,45 lan so véi gidng DT84 va
DT2008. Gen GmCHI phén l1ap tir mARN cua cac giong dau tuong BT26, DT51, DT2008 va DT84
¢6 kich thude 657 nucleotide, ma hoa 218 amino acid. H¢ s6 twong dong vé trinh ty nucleotide cua
gen GmCHI ¢ bén gibng dau twong bT26, BDT51, DT2008 va DT84 tir 96,8% dén 98,9% va tuong
dong véi glong dau tuong mang ma s6 NM 001248290 trén GenBank tir 98% den 99%. Khoang
cach di truyén giita giong DT26 so véi cac glong DT51, DT2008, DT84 va cac glong khéc dya trén
trinh ty nucleotide ctia gen GmCHI 13 19,3%, dua trén trinh ty amino acid suy dién 13 4,4%. Poan
ma héa ctua gen GmCHI dugc st dung lam nguyén liéu dé thiét ké vector biéu hién & thyc vat nham

cai thién ham lugng isoflavone trong d4u twong bang k¥ thuat chuyén gen.

Tw khoa: Glycine max, daidzein, genistein, gen chalcone isomerase, isoflavone.

MO PAU

béau twong, Glycine max (L.) Merrill, c6
ngudn goc tir viing Dong A, day 1a ciy trong trén
can, ngin ngiy, c6 gia tri dinh dudng va kinh té
cao. Ham lugng protein trong hat dau twong cao
hon ham luong protein ¢6 trong cd, thit va cao
gap hai 1an so vé6i cac loai dau dd khac. Vi vay,
cac san phim tir dau trong ngay cang dugc sur
dung rong rai trén toan thé giéi. Cac nghién ctru
da chi ra rang san phdm tir d4u tuong rat tdt cho
sac khoe con ngudi nho c6 chira thanh phan
isoflavone. Isoflavone 1 hoat chit c6 nguon g0c
thue vat, co thé lam giam sy phat trién cua mot
s6 té bao ung thu, giam cac triéu ching min
kinh, ngan ngira cic bénh vé tim mach va c6 thé
tac dong tich cuc dén qué trinh sinh Iy khac [9].
O thyc vat, isoflavone va cac din xuét cua cdc
hop chét phytoalexin c6 tac dung khang ndm giy
bénh va céc loai vi khuan [1]. Isoflavone ¢ trong
cay dau tuong con c6 tic dung kich thich vi
khuan Rhizobium trong dit dé hinh thanh cac ndt
san cb dinh dam [4].
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Con dudng sinh tong hop isoflavone 13 mot
nhanh cia con duong phenylpropanoid. Qua
trinh chuyén hoa tong hop isoflavone ¢o nhiéu
enzyme tham gia, bao gém phenylalanine
ammonia lyase (PAL), chalcone synthase
(CHS), chalcone reductase (CHR), chalcone
isomerase (CHI) va isoflavone synthase (IFS).
Trong d6 CHI 13 enzyme nim giit vi tri then
chét trong con dudng san sinh flavonoid va xtc
tac chuyén dbi chalcone thanh flavanone, la
nguyén liéu cho qua trinh chuyén hoa flavonoid
va isoflavonoid [5]. Cac nghién ciru vé& enzyme
CHI da duoc thyc hién trén cay Arabidopsis da
chi ra r:;'mg, chi khi c¢6 mdt cua CHI thi
Arabidopsis méi hinh thanh flavonoid; trong vo
ca chua khong c6 CHI va naringenin, khi lam
taing CHI dan dén sy gia tang 1én 78 1an ham
luong flavonoid [7, 8]. Poan ma hoéa chalcone
isomerase ¢ cdy dau tuong co kich thudc 657
nucleotide, ma hoa 218 amino acid, c6 mat &
cac by phan cua cdy va biéu hién manh nhit 1a &
giai doan nay mam [3].
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Trong nghién clru ndy, nim gidng dau tuong
trdng phd bién & mién Bic Viét Nam duoc khao
sat ham lugng isoflavone va phan tich dic diém
cia gen GmCHI ma hoéa enzym chia khoa
chalcone isomerase trong qué trinh chuyén hoa
téng hop isoflavone & diu tuong.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hat nay mam 3 ngay tudi cia cac giéng dau
tuong DT51, BT26, DT90, DT2008 va DT84
dugc sir dung dé phan tich ham luong
isoflavone va tach chiét RNA tong so.

Phwong phap sic ky 1éng cao ap

Phan tich dinh luong ham lugng daidzein va
genistein dugc thyc hién bang phuong phap sic
ky long cao ap theo Chen et al. (2001) [2]. Dich
chiét thu duoc sau do6 duge loai tap, lam sach
mau qua hé thong SPE va dinh luong bang
phuong phap HPLC theo Chen et al. (2001) [2].
Phuong phap nghién ciru sinh hoc phén tir

RNA téng s6 dugc tach tir mam dau tuong
st dung kit Trilzol® Regents (Invitrogen),
cDNA dugc tong hop bang Maxima® First
Strand ¢cDNA Synthesis Kit. Nhan ban gen
GmCHI duoc tién hanh bang PCR véi cap mdi
CHI-Ncol-F/CHI- NotI-R dugc thiét ké dua trén
trinh tw gen CHI cia ddu twong mang mi s
NM _001248290. Trinh tu doan ma hoa cia gen
GmCHI duge nhan ban dy kién c6 kich thudc 1a
657 nucleotide. Néu khuéch dai gen GmCHI tix
cDNA bang cip mdi trén thi két qua s& cho san
pham PCR véi kich thudc 14 9 + 657 + 11 = 677
nucleotide. Trinh ty nucleotide cua cip mdi
PCR la: CHI-Ncol-F: 5-ATGCCATGGATGG
CAACGATCACCGCGGTT -3°; CHI-NotI-R: 5-
TTGCGGCCGCGACTATAAT GCCGTGGCTC-3.

Phan tng PCR nhan gen GmCHI dugc thuc
hién theo chu trinh nhiét 94°C trong 4 phut; lap
lai 35 chu ki, mdi chu ky gébm 94°C trong 30
gidy, 58°C trong 30 gidy, 72°C trong 1 phut 30
gidy; 72°C trong 10 phit va luu gitt ¢ 4°C. San
phim PCR duoc dién di trén gel agrose 1%
trong dém 1X TAE. Gel dugc nhudm trong
dung dich ethidium bromide véi nong do 0,1
pg/ml.

Tach dong phan tr dugc thyc hién theo
Sambrook et al. (2001) [6]. San phim PCR
duoc tinh sach theo GeneJET PCR Purification
Kit va gin vao vector tach dong pBT dé tao
vector tai té hop. Vector tai té hop duoc bién
nap vao chung vi khuin E. coli DH5a bang
phuong phap sbc nhiét. Chon dong khuan lac
chira vector tai to hop dua trén kiéu hinh khuan
lac va bang colony-PCR véi cip mdi pUCIS-
F/pUC18-R c6 trinh tu nucleotide 1a: pUCI8-F:
5’-GTAAAACGACGGCCAGT-3’; pUCIS8-R:
5’-CAGTATCGACAAAGGAC-3’; doan DNA
duoc nhan ban du kién 1a 838 nucleotide.

Tach chiét plasmid dugc thuc hién theo bd
kit Plasmid Miniprep ctia hang Qiagen. Trinh tu
nucleotide cia gen duoc xac dinh trén thiét bi tu
dong ABI PRISM@ 3100 Advant Genetic
Analyzer (Applied Biosystem) va dugc phan
tich bang phan mém BioEdit vi DNAstar.

KET QUA VA THAO LUAN

Ham lwgng daidzein va genistein trong hat
niy mam cia 5 gidng diu twong

Tu sic ky d6 (hinh 1) va phwong trinh
duong chuan két qua phan tich HPLC dinh
luong daidzein va genistein chiét tir hat dau
trong nay mam 3 ngdy tudi dugc thé hién &
bang 1 va hinh 2.

Bdng 1. Ham lugng isoflavone trong hat jndy mam 3 ngdy tudi ciia 5 giéng dau twong

[x+s (mg/100 g)] (o =0,001)

Isoflavone DT51 bT26 DT90 DT2008 PT84
Daidzein 37,97+0,75 59,70+1,30 29,30+1,23 24,87+0,27 27,40+0,49
Genistein 3,31+0,11 4,57+0,10 1,32+0,10 1,30%0,11 2,0340,11
Isoflavone

(daidzein + 41,28 64,27 30,62 26,17 29,43
genistein)
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Hinh 1. Sac ky dd phan tich daidzei‘n
va genistein tur hat dau twong ndy mam
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A: DT26; B: BT51; C: DT2008;
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Hinh 2. Biéu d so sanh ham luong daidzein va

genistein trong hat ndy mam 3 ngay tudi cua cac

giong dau twong BDT51, BT26, BT90, DT2008,

DT84 (x ; thanh dung trén mdi biéu d6 1a sai sb
chudn (S); don vi: mg/100 g; mirc y nghia

o=0,001)
Két qua bang 1 cho thiy, & gif"Sng dau tuong

DT26, trong hat dau trong ndy mam 3 ngdy tudi
c6 ham luong daidzein va genistein cao nhat
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(64,27 mg/100 g), gibng DT2008 c6 ham luong
thap nhit (26,17 mg/100 g). Ham lugng
daidzein va genistein c6 su khac biét gitta 5
gibng dau twong & mirc ¥ nghia o = 0,001. C6
thé xép theo thi ty giam dan vé ham luong
isoflavone (daidzeintgenistein) cia 5 giéng dau
tuong nghién cuu: BPT26 > BT51 > DT90 >
DT84 > DT2008 (hinh 2).

Tach dong va xiac dinh trinh tw nucleotide
cia gen GmCHI tir ciy diu twong

Két qua nhan ban doan mi hoéa gen GmCHI
tir cDNA ¢6 kich thuéc wdc tinh gin 0,7 kb
(hinh 3A). Poan DNA nhan ban dugc tinh sach
va tién hanh tach dong bang vector pBT va té
bao kha bién E.coli DH50.. Két qua chon dong
té bao mang vector tai to hop dwa trén kiéu hinh
khuan lac va kiém tra bang colony-PCR véi cip
moi pUC18F/pUC18R thu dugc doan DNA c6
kich thudc khoang 0,85 kb (hinh 3B) dung nhw
tinh toan 1y thuyét. Cac dong khuan lac dwong
tinh v6i colony-PCR dugc chon dé tach plasmid
tai to hop va dem giai trinh tu nucleotide doan
gen GmCHLI.
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1,0 kb =

0,75kb ~ 0.85kb

Hinh 3. A. Két qua dién di kiém tra san phdm PCR nhan gen GmCHI
(M: thang DNA 1kb; 1, 2: DT26; 3, 4: DT51; 5, 6: DT84; 7,8 DT90; 9, 10: DT2008);
B. Két qua dién di kiém tra san pham colony PCR véi cdp mdi pUCISF/pUCISR
(M: thang DNA 1kb; 1,2, 3, 4, 5, 6: cic dong khuan lac c6 kiéu hinh tring dugc kiém tra bang colony-PCR).

Bdng 2. Nhitng vi tri sai khac vé trinh tir nucleotide cia GmCHI giita cac giéng dau trong
Thi ty Vi tri nucleotide NM 001248290 bT26 bT51 DT84  DT2008

1 12 C C C G C
2 23 A G G A A
3 24 G C T G G
4 26 T T T T A
5 33 C C G C C
6 37 G G C G G
7 38 A A A A T
8 60 A A G A A
9 74 A A T A A
10 82 T A T T A
11 91 G G G A G
12 97 G C G G G
13 112 A C A A A
14 115 A A T A A
15 134 A G A A A
16 140 C C C G G
17 159 G C C C C
18 177 A A A A T
19 244 G G G C G
20 409 G T G G G
21 443 C A C C C
22 448 T A T T T
23 484 A G A A A
24 598 T T T A T
25 621 A C A A A
26 625 C C C C G
27 633 A A A A T
28 635 T T T G T
29 639 C C C G C
30 651 A G A A A
31 654 C T T T G
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Chon 4 dong plasmid tai t6 hop mang gen
GmCHI cia bén gidng dau twong DT26, PT51,
DT2008, DT84 tién hanh giai trinh ty
nucleotide, két qua thu duoc doan gen cé kich
thudc 657 nucleotide ding nhu tinh toan. Bing
BLAST trong NCBI da xac dinh dugc trinh tu
cac gen dich c6 do twong dong so véi gen CHI
mang mi s6 NM_001248290 (trinh ty gen sir
dung thiét ké cip moi nhan gen) tir 98% dén
99%. Két qua da khiang dinh 4 trinh ty gen phan
lap tir b6n gidng ddu tuong trén 1a gen GmCHI.
Nhu vay, gen GmCHI phan 1ap tir cac gidng ddu
tuong BDT26, DT51, DT2008 va DT84 c6 kich
thude 657 nucleotide, ma hoéa 218 amino acid.

Trinh ty nucleotide cia gen GmCHI cia cac
gidbng dau twong DT26, BT51, DT2008 va
DT84 c¢6 d6 tuong ddng tir 96,8% dén 98,9%;
tuy nhién giita cac trinh tir nucleotide xut hién
31 vi tri sai khic vé nucleotide (bang 2).

Két qua so sanh trinh ty amino acid suy dién
cua gen GmCHI phan lap tir cac gidng dau
tuong & hinh 4 cho thdy, cac trinh amino acid
suy dién tir trinh ty gen GmCHI c¢6 4o tuong
dong tir 91,8% dén 97,7%, tuy nhién, giita cac
trinh ty amnio acid suy dién xudt hién 24 diém
sai khac, d6 la cac vitri 4, 8, 9, 11, 13, 25, 28,
31, 33, 38, 39, 45, 47, 53, 82, 137, 148, 150,
162, 200, 209, 212, 213 va 217.
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) Hinh 4. Trinh ty amino acid suy dién tir gen GmCHI
cua giong dau twong DT26, PT51, DT2008 va DT84 so voi NM_001248290

Su da dang vé trinh tu nucleotide va trinh ty
amino acid cia gen GmCHI

Khi so sanh bang BLAST trong NCBI, bén
trinh tw gen CHI trén GenBank mang mi s
AF276302, DQI191401, DQ835284 va
NM 001248290 cung védi 4 trinh ty phan 1ap tu
cac gidbng dau tuwong PT26, PT51, DT84 va
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DT2008 duoc lua chon dé phén tich sy da dang
v trinh tu nucleotide va trinh tu amino acid cua
gen GmCHI phan lap tu cay dau tuong.

So dd hinh cay dua trén trinh tu nucleotide
(hinh 5A) va trinh ty amino acid (hinh 5B) cua
gen CHI dugc thiét 1ap.
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Hinh 5. So d6 hinh cay vé mbi quan hé giira cac gidng dau tuong
dua trén trinh ty nucleotide (A) va trinh ty amino acid (B)

Hinh 5A cho thdy, dya trén trinh ty
nucleotide cac gibng dau twrong phan bd trong hai
nhanh, gidng co trinh ty gen CHI mang ma s6
DQ191401 phan b6 & mot nhanh va 7 giéng con
lai phan bé & nhanh tht hai, voi khoang cach di
truyén 1a 19,3%. Gidng DT26, DT51, DT2008 va
DT84 duoc xép trong cing nhom. Tuy nhién, &
so dd hinh 5B dua trén trinh tu amino acid, cac
giébng dau twong phan b trong hai nhénh chinh,
nhanh chinh thir nhit chi c6 gidng PT26 va
nhanh chinh tht hai gdm 7 giéng con lai, véi
khoang cach di truyén 1a 4,4%. Nhanh chinh thir
hai lai chia lam hai nhanh phu va nhanh phu thu
nhit chi ¢6 gidbng PT51. Gidng DT2008 va
DT84 phan bd trong mot nhém thude nhanh phu
thir hai. Trong hat dau twong nay mam 3 ngdy
tudi coa giébng dau twong DT26, ham luong
daidzein va genistein cao nhat (64,27 mg/100 g)
phéan bd riéng & mot nhanh chinh; gidng DT51 ¢o
ham luwgng daidzein va genistein cao thir hai
(41,28 mg/100 g), phan bd & mot nhanh phu
thuoc nhénh chinh tht hai; gidng DT2008 va
DT84 c6 ham luong daidzein va genistein thap
nhét, phan bd trong mot nhom. Nhu vay su khac
nhau vé€ trinh ty amino acid gitia giong DT26,
DT51 va DT2008, DT84 lién quan dén su
chuyén hoa tong hop daidzein va genistein trong
hat dau tuong nay mam. Trinh tr gen GmCHI
phan lap tir giong co ham luong daidzein va
gemsteln trong hat ndy mim cao nhat duogc s
dung dé thiét ké vector chuyén gen nham nang
cao ham luong isoflavone ¢ ddu tuong.

KET LUAN

Ham luong daidzein, genistein trong hat nay
mam 3 ngay tudi cla giong dau tuong DT26
cao nhit (64,27 mg/100 g) so v6i 5 giong dau

trong duoc khdo sat va ham luong daidzein,
genistein dugc xép theo thir ty tir cao xudng
thép 1a BT26, DT51, DT90, DT84 va DT2008.
Gen GmCHI phan 1ép tir mMARN cua cac gidng
dau tuong BT26, BDT51, DT2008 va DT84 co
kich thudc 657 nucleotide, ma héa 218 amino
acid. Hé s6 tuong dong vé trinh ty nucleotide
ctia gen GmCHI & bon gidng dau tuong DT26,
bT51, DT2008 va DT84 tir 96,8% dén 98, 9%
va tuong dong véi gidng dau trong mang ma s6
NM 001248290 trén GenBank tir 98% dén
99%. Khoang cach di truyén cua gibng DT26 so
voi cac gibng DT51, DT2008, DT84 va cac
gidng khac dua trén trinh ty nucleotide cua gen
GmCHI 1a 19,3%, dua trén trinh ty amino acid
suy dién 14 4,4%. Poan ma héa ciia gen GmCHI
dugc st dung lam nguyén liéu dé thiét ké vector
biéu hién & thuc vat nhim cai thién ham lugng
isoflavone trong dau tuong bang ky thuat
chuyén gen.

Léi cam on: Cong trinh dugc hd trg vé kinh phi
cia Dé tai cép B6 Gigo duc va Pao tao, ma sb
B2016-TNA-18 va sy giup do cua Phong Thi
nghiém trong diém Céng nghé gen, Vién Cong
nghé sinh hoc, Phong Thi nghiém Cong nghé
gen, Khoa Sinh hoc, Truong Pai hoc Su pham
Thai Nguyén.
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SUMMARY

In this study, isoflavone content of five soybean varieties disseminated grown in North Vietnam have
been surveyed, and the GmCHI gene encoding chalcone isomerase, a key enzyme in metabolizing synthetic
isoflavone in soybeans, was analyzed. Content of isoflavone (daidzein, genistein) in 3-day-old germinated
seeds of soybean cultivar DT26 was the highest (64.27 mg/100g) and higher 2.18 times and 2.45 times
compared with DT84 and DT2008 respectively. GmCHI gene isolated from mRNA of the soybean cultivars
DT26, DT51, DT2008, DT84 is 657 nucleotides in length, encoding 218 amino acids. Similarity coefficient of
nucleotide sequence of GmCHI gene of four soybean DT26, DT51, DT2008, DT84 ranged from 96.8% to
98.9% and similar to those of NM_001248290 on GenBank from 98% to 99%. Genetic distances of DT26
compared with DT51 DT26, DT2008, DT84 and other varieties based on nucleotide sequences of GmCHI
gene was 19.3% and based on the amino acid sequence deduced was 4.4%. Coding region of GmCHI gene
has been used as a material for design transfomation vector for the improvement of isoflavone content in
soybean by gene transfer technique.

Keywords: Glycine max, daidzein, genistein, chalcone isomerase gene, isoflavones.
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