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Isoflavone trong cdy dau tuong co tic dung lam giam sy xuét hién ctia mot s6 loai ung thu va co
nhiéu loi ich cho strc khée. Su tao thanh isoflavone & cay dau tuong can ¢6 mat cla enzyme chia
khoa chalcone isomerase (CHI) dugc ma hoa boi gen GmCHI. Trong nghién ctru nay, gen GmCHI
da duoc phan lap tir mRNA gidéng dau twong DT51 trong phd bién ¢ Viét Nam. Poan ma héa cua
gen GMCHI ¢6 657 nucleotide, mad hoa 218 amino acid. So v6i trinh tw gen GMCHI ¢6 ma 50
NM_001248290 trén GenBank, gen GmCHI cua gidng PT51 ¢6 7 vi tri sai khac vé nucleotide (23,
24, 33, 37, 60, 74 va 115) va 5 vi tri sai khac vé amino acid (8, 11, 13, 25, 39). Két qua so sanh cau
tric du doan tir chudi amino acid ctia ca 2 trinh tu protein suy dién tuong tng déu thudc phan ho
chalcone superfamily (c103589). Khoang cach di truyén gitra cac gidng dau twong co trinh tyr gen
GmCHI da cong bd dugc xac dinh dya trén trinh tu nucleotide 1a 3,8% va dua trén trinh tu amino

acid la 4,1%.

Tur khéa: chalcone isomerase, gen GmCHI, isoflavone, Soybean, tdch dong gen

MO PAU

Nhiéu nghién ciru cho thiy dau tuong tbt cho
strc khoe con ngudi nhd cd chira thanh phan
isoflavone. Isoflavone 1a hoat chit c6 ngudn
gbc thao moc, co thé lam giam su xuat hién
ctia mot s loai ung thu, giam cac tri€u chirng
man kinh, ngan ngtra cac bénh vé tim mach,
béo phi, lodng xuwong, ngdn chan sy gia tang
cholesterol trong mau. Isoflavone dugc tim
thdy chu yéu & dau twong va céc loai cay ho
dau khac [2]. Tuy nhién, ham Ilugng
isoflavone trong dau twong thap, trong
khoang tir 50 - 3000 pg/g va ton tai ¢ hai
dang chinh 1a glycoside va aglucone. Dang
glycoside c6 khéi lwong phan tir 16n, chiém
t6i trén 90% isoflavone tong sd, dugc cho 1a
hép thu han ché trong hé ti€u hoa nguoi, trong
khi d6, dang aglucone duogc hép thu nhanh,
nhung ham luong lai rat thdp, chi chiém tir
1% dén 5% isoflavone tong sd.

Do d6, viéc nghién clru ung dung cong nghé
gen vao viéc nang cao ham lugng isoflavone
trong dau tuong 1a rt can thiét. Bang ky thuat
biéu hién gen, cac dong cdy chuyén gen dugc
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tao ra c6 kha ning tong hop isoflavone cao,
dap tng duoc nhu cdu cua thue tién [1], [3],
[4]. Trong nghién cru nay, chiing t6i trinh
bay két qua tich dong va giai trinh tu gen
GMCHI phén lap tir gidng dau twong DT51.
VAT LIEU VA PHUONG PHAP

Qua trinh nghién ciru dugc bit dau bang tach
chiét RNA tong s6. RNA téng s6 duoc tach
chiét tr mdm dau tuong va khir boi DEPC.
Mau duge nghién trong nito 1ong thanh bot
min, thém Iml Trizol Regents, dao nhe déu
trong 5 phut roi bd sung 500 ul C/I & 25°C (
5 phut), sau do li tam 10000 vong trong 15
phat & 4°C thu 500 pl pha 16ng va bd sung
500 ul isopropanol 4°C, dao déu tir 5 - 10
phut ¢ 25°C, gir ¢ -20°C trong 45 - 60 phut.
Li tim 10000 vong 15 phat 4°C, thu cin. B6
sung 700 pl ethanol 70° pha DEPC 0,01%, li
tam 600 vong, 5 phut, thu tia va lam kho
RNA trong diéu kién vé trung. Cudi cing bd
sung 30 — 50 pl H:O khtr ion pha DEPC
0,01% va luu gitt & -85°C. Sau d6 tr RNA
thu duoc tién hanh tao cDNA va khuéch dai
gen GMCHI bang RT-PCR. San phim thu
duogc cua phan ung RT-PCR dugc dién di
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kiém tra trén gel agarose 0,8% cung voi thang
DNA chuan. Gel dién di chira DNA duoc @t &
nhiét do 60°C va thu hoi lai bang phuong
phap thu hdi trén cot GFX.

DNA da dugc tinh sach dugc giai trinh ty, su
dung phuong phép giai trinh tu truc tiép trén
thiét bi giai trinh tu nucleotide tu dong ABI
PRISM@3100 Advant Genetic Analyzer
(Applied Biosystem) tai Vién Cong ngh¢ Sinh
hoc. Két qua thu dugc duoc xtr 1i b:fmg phﬁn
mém DNAStar, Bioedit va cac cong cu
BLAST va CDART trén NCBI.

KET QUA VA THAO LUAN

Két qua nhan ban gen GMCHI tir mRNA
ciia giong diu twong PT51

Gidng dau twong DT51 duoc sir dung lam d6i
tuong phén 1ap gen GmCHI. Hat dugc ngadm
1, nay mam, khi duoc 6 ngay tudi tién hanh
thu mién sinh truéng cta r& dé phuc vu thi
nghiém tach chiét RNA. RNA tong s dugc
tach chiét va tong hop cDNA, gen GmCHI
dugc nhan ban bang k§ thuat RT-PCR véi cap
mdi CHI-Ncol-F/mCHI-NotI-R va san pham
RT-PCR dugc kiém tra bang dién di trén gel
agarose 0,8% (Hinh 1).

Két qua nhan ban gen GMCHI & hinh 1 cho
thy bang DNA dugc khuéch dai c6 kich
thude khoang 0,67 kb, dang nhu kich thudc li
thuyét ciia gen GmCHI. Nhu vay budc dau co
thé nhan xét rang, gen GMCHI di duoc nhan
ban tr mRNA cua gidng dau twong DT5I.
San phém RT-PCR dugc tinh sach va nhan
dong dé thu luong san phim du 16n phuc vu
giai trinh tu nucleotide.
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Hinh 1. Két qua dién di kiém tra san phdam RT-
PCR khuéch dai cDNA ciia gen GmCHI tir giong
ddu twong PTS51. M: thang DNA 1,0 kb, giéng 1,

2: Hai mdu san phdam RT-PCR nhdn ban gen

GmCHI tir mRNA ciia giong PT51

Diic diém ciia trinh tw gen GMCHI phén
1ap tir gidng dau twong PT51
Poan ma hoa ctia gen GMCHI duoc xac dinh
trinh tu nucleotide trén thiét bi giai trinh tu
nucleotide tu dong, két qua cho thay doan ma
hoa ctia gen GmCHI ¢6 657 nucleotide.
Két qua phan tich & hinh 2 d3 khing dinh
doan gen phan lap tir mRNA cua giéng dau
tuong PT51 1a gen GmCHI. Gen GmCHI cé
kich thudc 657 nucleotide, ma hoa cho 218
amino acid. Tuy nhién, két qua so sanh giira
trinh ty nucleotide ciia gen GmCHI & gidng
dau tuong PTS51 va trinh ty gen GmCHI
mang mi sd& NM 001248290 [5] trén
GenBank dugc thé hién & hinh 2 cho thdy c6
su sai khac & mot sd vi tri nucleotide. Bang 1
cho thiy giira hai trinh ti nucleotide c6 7 vi
tri sai khac, do 1a cac vi tri 23, 24, 33, 37, 60,
74 va 115.

30 40 50 &0
R T T T T e

NM_901243290 ATGGCAMRCGATCAGCGCGEGTTCAGGTGEGAGTTCCTGEGAGTTTCCAGCGGTGETTACTTCA

T GT.......

70 &0

NM 001248290 CCAGCCTCCGGCAMAGACCTATTTCCTCGGCGGCGCAGGGGAGAGAGGATTGACGATT G
L T B

B & |

320 100 110 120
|- |- | -

Hinh 2. Cdc vi tri nucleotide sai khdc cia gen GmCHI phén ldp tir giong ddu twong PT51
50 Vi trinh tw gen GmCHI mang md s6 NM_001248290 trén GenBank
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Bang 1. Cdc vi tri sai khdc trong trinh tw nucleotide ciia gen GmCHI phdn ldp tir giong ddu twong PT51
va trinh tw gen mang ma s6 NM_001248290 trén GenBank

STT Vi tri NM_001248290 PTS1
1 23 A G
2 24 G T
3 33 C G
4 37 G C
5 60 A G
6 74 A T
7 115 A T

Két qua so sanh trinh ty amino acid suy dién ctia gen GMCHI dugc thé hién & hinh 3 va bang 2.
Bang 2 cho thay giira hai trinh ty amino acid suy dién c¢6 5 vi tri sai khac, d6 1a cac vi tri 8, 11,
13, 25, 39.

10 20 30 40 50 &0
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N:M_001243290 MATI SAVOVEFLEFPAVVITSPASGCGRTYFL ACERGLTIECGRFIRFTGIGVYILEDKAVES
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N:M_001243290 LAAMKWRGRTSEELVHTLHFYRD I I SGPFERLIRGSKILPLAGAEY SKKVMENCVAHMRSW
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N:M_001243290 TYCGDAEAAA T ERFARAFRKNVNFAPGASVEFYROSPDGILGLSFSEDATI PEREAAVIENK
DT51 e e

i90 200 210
N:M_0012432 20 AVSAAVLETMI GEHAVSPDLRRSLASRLPAVLSHGI IV
0 1 T

Hinh 3. Trinh t amino acid suy dién tir gen GmCHI phan lap tir giong ddu tiwong PT51 va tir gen GMCHI
mang ma so NM_001248290 trén GenBank

Bang 2. Cdc vi tri sai khdc trong trinh tw amino acid suyrdiéNn ciia gen GmCHI phan Idp tir giong diu
tuwong DT51 va cua trinh tw gen mang ma s6 NM_001248290 trén GenBank

STT Vi tri NM_001248290 PT51
1 8 Glutamine Arginine
2 11 Phenylalanine Leucine
3 13 Glutamic Glutamine
4 25 Lysine Methionine
5 39 I1zoleucine Phenylalanine

So sanh dy doan ciu triic cua hai protein suy dién tir hai trinh tw gen GmCHI phan 1ap tir gidng
DT51 va giéng dau tuong c6 trinh ty gen mang ma s6 NM_001248290 bang chwong trinh
CDART (Hinh 4).

[Query]&nhksp;lcl|local_MATISAVRVE } 219
(Local query sequence) orn

Total architectures: 27

A)
[Query]&nbsp;leljlocal_MATISAVQVE 1[ s
(Local query sequence) el ﬂ

Total architectures: 27
®) (©)

Hinh 4. Két qua so sanh di dodn cdu tric ciia 2 protein suy dién tir giong PTS51 (A), trinh tw gen mang
ma s6 NM_001248290 (B), cdu triic mé phong trung tam hoat dong ciia trinh tw protein suy dién tir gen
GmCHI ciia giong ddu twong PTS1 va giong c6 trinh tw gen NM_001248290 theo lién ho cl03589 (C)
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Két qua xir 1i bang CDART cho thdy céu triic
dy doan tir chudi amino acid cta ca 2 trinh tu
protein suy dién tr trinh ty gen GMCHI cua
gidng dau tuong DT51 va gidng cé trinh tu
gen mang mi s6 NM_001248290 déu thudc
phan ho chalcone superfamily (cl03589). Két
qua nay ching minh dy dodn vé& su tuong
ddng vé ho enzyme ctia 2 trinh ty protein ciia
gidng dau twong DT51 va giéng cé trinh tyr
gen NM_ 001248290, tir d6 suy doan cau hinh
trung tdm hoat dong cia 2 enzyme GmCHI
nay la giéng nhau va khong cé sy khac biét vé
chuc nang sinh hoc (Hinh 4). Trén trinh tu
gen c6 7 vi tri sai khac nhung amino acid chi
¢6 5 acid amin bi thay d6i, diéu nay 1a do tinh
thoai hoa cua cac ma bo ba, 2 trong s6 7 vi tri
sai khac khong 1am thay d6i amino acid ma
n6é quy dinh. Nguyén nhan cta viéc gitr
nguyén cdu tric ving trung tim cua enzyme
GmCHI 1a do cac vi tri sai khac chu yéu nam
& phia bén ngoai ciia chudi peptide, it tham
gia vao cAu tric cla trung tdm hoat dong, mat
khac khong co su sai khac dan dén mat
proline nén khong phé v& cac cau disunfide,
khong gdy mat cdu trac khéng gian cia
protein.

Sw da dang vé trinh tw nucleotide va amino
acid suy dién ciia gen GmCHI

Két qua phan tich sy twong ddng giira trinh tyr
gen GMCHI cua giéng dau twong DT51 voi
cac trinh ty gen GMCHI trén GenBank bang
BLAST cho thiy 6 trinh tu gen c6 d6 twong
ddng tir 90% tré 1én. Cac trinh tu nay duogc sir
dung dé phan tich sy da dang di truyén cua
cic gibng dau twong dwa trén trinh tu
nucleotide va trinh ty amino acid suy dién cia
gen GmCHI.

Bang 3 trinh bay két qua phan tich hé sb
tuong dong va phan ly dwa trén trinh tu
nucleotide ciia gen GMCHI giita 6 giéng dau
tuong cho thay hé s6 phan ly trong khoang
kha cao, tt 0,2 dén 7,9%. Trinh tu gen
GMCHI phan 1ap tir giébng DT51 c6 hé sb
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phéan ly thdp nht so véi trinh ty mang ma s6
NM_ 001248290 1a 1,1% va cao nhit so véi
trinh tw mang ma s6 D63577.1 14 7,9%. So d6
hinh cay (Hinh 5) duoc thiét 1ap dya trén trinh
tu nucleotide ciia gen GMCHI cho thiy 6
gidng dau twong phan b trong hai nhanh, vai
khoang cach di truyén 1a 3,8%. Nhanh thir
nhat chi c¢6 gibng mang ma s6 D63577.1,
nhanh thir hai gdm 5 giéng con lai. Gibng
DT51 nam trong nhanh tht hai va ¢6 quan hé
gin nhit voi giébng mang mid  sb
NM_001248290 va DQ835284.1.

Bang 3. H¢ 56 twong dong va hé sé phan ly ciia
cdc giong ddu twong dua trén trinh ty nucleotide

cua gen GmCHI
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Hinh 5. So d6 hinh cdy vé moi quan hé di truyén
gitka cdc giong ddu twong dua trén trinh ty
nucleotide
Tiép tuc phan tich tinh da dang cua 6 giéng
dau tuong dua trén trinh ty amino acid, ket

qua dugc thé hién ¢ bang 4 va hinh 6.

Bang 4. Hé s6 twong dong va hé sé phan ly ciia
cdc giong dau twong dwa trén trinh tw amino acid
suy dién tir gen GmCHI
B " Percent ldentiy '
1:2:3 . 4:5 6
907986 [97.3 1086
96.8

NM_001248290 -
BT089242.1
DE35771
DQB35284.1
D751
EF026930.1

Divergence

(=B S U N
=
w




Tran Thanh Van va Ptg

Tap chi KHOA HQC & CONG NGHE

161(01): 89 - 94

BT089242.1
EF126980.1
[ e NIY_001248290
DOB35284 1
DT51
D63577.1

T T |
4 2 0
Amino acid Subtitution

Hinh 6. So d@6 hinh cdy vé méi quan hé di truyén
giita cdc giong dau twong diea trén trinh tw
amino acid
Dua trén trinh ty amino acid, bang 5 cho théy
gidng dau tuong PT51 co hé sé phan ly dao
dong trong khoang tir 2,3 dén 8,7%. Trén so do
hinh cay (Hinh 6) dugc chia thanh 2 nhanh,
trinh ty amino acid suy dién cua DT51 thudc
nhénh thtr 2, ¢6 quan hé gin nhat voi gidng
mang md s6 DQ835284.1 va thudc cing mot
nhoém. Thong qua bang 4, so dd hinh ciy vé
mdi quan hé di truyén giita cic gidng dau
twong dua trén trinh ty amino acid, c6 thé nhan
thiy gitta cac gidng 1an can c6 sy tuong dong
cao hon va c6 xu huéng phan nhom di truyén
hon vé gen GMCHI ciing nhu enzyme CHI.
Diéu nay 1a phu hop voi cac li thuyét chung
ctia sinh hoc phén tir va tién hoa.

KET LUAN

Gen GmCHI da dugc phan lap tr mRNA
gidng dau twong PT51 trong phd bién & Viét
Nam. Poan ma héa cta gen GmCHI c6 657
nucleotide, ma hoa 218 amino acid. So véi
trinh ty gen GMCHI mang mi s6
NM_001248290 trén NCBI, gen GmCHI cua
gidng PT51 ¢6 7 vi tri sai khac vé nucleotide
(23, 24, 33, 37, 60, 74 va 115) va 5 vi tri sai
khac vé amino acid (8, 11, 13, 25, 39). Két
qué so sanh cu tric tir chudi amino acid ciia

ca 2 trinh ty protein GMCHI suy dién twong
tmg cho thdy ching déu thudc phan ho
chalcone superfamily (c103589). Khoang cach
di truyén giita cac gidng déu twong co trinh tir
gen GmCHI di cong bd dugc xac dinh dwa
trén trinh tu nucleotide 1a 3,8% va dua trén
trinh tir amino acid 1a 4,1%.

Loi cam on: Cong trinh duoc hé tro vé kinh
phi cua Pé tai cdp Bo Gido duc&Dao tao
(B2016-TNA-18) va su giup do cua Phong
Thi nghiém Cong nghé gen, Khoa Sinh hoc,
Trueong Dai hoc Sw pham Thai Nguyén.
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SUMMARY
THE CHARACTERISTICS OF GmCHI GENE ISOLATED FROM SOYBEAN
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Soybean plant contains isoflavone, which has the effect of reducing the appearance of some types
of cancer and has many benefits for health. Isoflavone metabolizing in soybean needs the presence
of chalcone isomerase (CHI)- key enzyme. CHI in soybeans is encoded by GmCHI gene. In this
study, GmCHI gene isolated from mRNA of the soybean cultivar DT51 which has 657 nucleotides
in length, encodes 218 amino acids. By comparison with the GmCHI gene sequence carrying code
NM_001248290 on Genbank, GmCHI gene of DT51 cultivar has 7 differences in nucleotide
position (23, 24, 33, 37, 60, 74 and 115) and 5 differences in amino acid position (8, 11, 13, 25 and
39). The result of comparison structure predicted by CDART program shows the predicting
structure from acid amino sequence of both proteins belong to the chalcone superfamily (cl03589)
subfamily. Genetic distance between soybean cultivars based on nucleotide sequences of GmCHI
gene is 3.8% and based on the amino acid sequence deduced is 4.1%.

Keywords: chalcone isomerase, gene cloning, GmCHI gene, isoflavones, Soybean.
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