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CHUYEN GEN MA HOA CHALCONE ISOMERASE
VAO GIONG PAU TUONG PT51 THONG QUA Agrobacterium tumefaciens
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Gen Glycyne max chalcone isomarase (GmCHI) ma hoa chalcone isomarase, mdt enzyme giir vai
trd quan trong trong qua trinh tong hop isoflavone & dau tuong. Chung t6i tién hanh nghién ctru
chuyén gen GmCHI vao giéng dau twong DT51 va tai sinh ciy d4u twong chuyén gen nham ting
cuong biéu hién gen GMCHI trong qua trinh sinh tong hop isoflavone ¢ dau tuong. Chung
Agrobacterium tumefaciens CV58 chira vector chuyén gen pCB301_GmCHI duogc sir dung dé
chuyén gen GmCHI vao giéng dau twong BPT51. Cac mau va chdi trong dng nghiém duoc chon
trén moi truong chira 50-75 mg/ L kanamycin. Trong 225 mau bién nap c6 141 mau phat sinh
chdi va tao ra 354 chdi, trong d6 c6 196 chdi dugc chuyén sang moi trudng kéo dai va 159 chdi
chuyén sang moi truong ra ré. S6 cay dem trong trén gia thé 1a 28 va trong s6 d6 c6 9 cdy dau
tuong chuyén gen phat trién binh thudng trong nha ludi. Két qua phan tich PCR xac nhan dugc
gen chuyén GmCHI c¢6 mit trong hé gen cua 8 ciy ddu twong chuyén gen TO. Hiéu suit chuyén
gen dat 3,56%.

Tir khéa: chuyén gen qua Agrobacterium, chalcone isomerase, ddu twong chuyén gen, gen GmCHI,

isoflavone

MO PAU

Isoflavone 1a mot hop chét c6 céu tao hda hoc
tuong tu voi estrogen & ngudi, dugc tim thiy
nhiéu trong mam dau tuong. Cac dan xuit
chinh cua isoflavone la daidzein, genistein va
glycitein [2], [5] va céc chat nay chi khac
nhau vé nguyén ti hydro va cac nhém
hydroxyl, vi du nhu, genistein va daidzein 1a
hai dang chinh trong ho isoflavone, genistein
chi khac daidzein & nhom hydroxyl lién két
véi carbon s6 5. Isoflavone c6 kha niang trung
hoa cac goc tu do, trong sé cac isoflavone,
genistein c6 hoat tinh chong oxy héa cao nhat
[3]. Trong dau tuwong, isoflavone dwgc tong
hop theo con duong phenylpropanol va dugc
du trit trong khong bao [11]. Genistein,
daidzein va glycitein no6i riéng va céac
isoflavone trong hat dau twong ndi chung
dugc tong hop bai  con  duong
phenylpropanoid [5]. Trong con duong
phenylpropanoid, cé hai enzyme chia khoa
quan trong d6 la chalcone isomerase (CHI) va
isoflavone synthearse (IFS). Enzyme CHI xtc
tac phan tng sinh tdng hop daidzein va la
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enzyme thr hai trong con duong san sinh
flavonoid va xdc tac chuyén doi chalcone
thanh flavanone (daidzein) — la nguyén liéu
dé tao ra flavonoid va isoflavonoid [10]. Gen
CHI duoc xac dinh nam trén nhiém sac thé sd
20, hoat dong cua gen CHI téng hop chalcone
isomerase. Hién nay di c6 rat nhiéu nghién
ctru quan tdm dén nhom gen nay va da phat
hién gen CHI & rat nhiéu loai thuc vat bac cao
nhu ich mau, cam, quyt, dinh ling, ca chua,
dau xanh,... [7].

bau tuong (Glycine max (L) Merr.) la cay
thuc pham quan trong vi chira nhiéu chét dinh
dudng c6 ham lugng cao hon han so véi céc
loai cay luong thyc, cay thuc pham khéc. Dic
biét, dau twong c6 chaa cac loai axit amin
thiét yéu ma co thé nguoi khong thé tu tong
hop dugc, nhu methionine, tryptophan,
lysine,.... [2]. Trong dau twong cé chaa hop
chat isoflavone cd vai trd quan trong déi voi
co thé nguoi, nhat 1a phu nix. Tuy nhién, ham
lwong isoflavone trong dau twong rat thap, chi
khoang 50 — 3000 pg/g [2], vi vAy hudng
nang cao ham lugng isoflavone trong déu
tuong bang cach ting cuong hoat dong cua
enzyme chia khoa trong con dudng sinh tong
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hop isoflavone va chuyén gen nham biéu hién
manh gen dé ting ham luong enzyme chia
khoa trong dau tuong dang duogc quan tam
nghlen clru. Bai bao nay trinh bay két qua
chuyén gen ma héa chalcone isomerase
(GmCHI) vao giéng dau twong DT51 trong
muc tiéu ting cudng biéu hién gen GmCHI
nham cai thién ham luong isoflavone trong
hat dau tuong.

VAT LIEU VA PHUONG PHAP

Gidng dau twong BT51 do Trung tdm Nghién
cru va Phat trién dau d6, Vién Cay luong
thuc va Cay thuc phém, Vién Khoa hoc Nong
nghiép Viét Nam cung cdp lam vat ligu
chuyén gen. Ching vi khuén Agrobacterium
tumafaciens CV58 chira vector chuyén gen
pCB301_GmCHI do B6 mén Sinh hoc hién
dai & Gido duc sinh hoc, khoa Sinh hoc,
truong Pai hoc Su pham — Dai hoc Thai
Nguyén cung cAp. Moi trudong nudi cdy co
thanh phan dugc thé hién ¢ bang 1.

Tao nguyén liéu bién nap gen: Hat dau twong
khir trung bang khi clo tao ra tir hdn hop
javen 15 ml + HCI 5 ml dam dic r6i cho nay
mam trén moi truong MS [8]. Sau 4 - 5 ngay,
14 mam dugc tach doi, loai bo dinh sinh
truong sir dung 1am nguyén lidu bién nap gen
va nudi cdy in vitro.

Chudn bj vi khudn 1ay nhiém: Nudi chon loc
vi khuan trong 15 ml méi truong LB long bo
sung khang sinh chon loc la kanamycin 50

mg/l va rifamycin 50 mg/l & 28°C, 200 rpm,
48 gio. Chuyén 10 ml dich huyén phu té bao
trén vao 50 ml LB long khong khang sinh dé
nudi phuc hdi & 28°C, 200 rpm dén khi
OD600 nm = 0,6 - 0,8 1a dat s6 lwong té bao
t6i wu dé bién nap. Ly tam dich té bao & 4°C,
5000 rpm, 15 phat. Hoa tan té bao ling tao
huyén pht vi khuan vao 40 ml dung dich méi
truong CCM dat trong nude da lanh.

Bién nap cau tric 35S-GmCHI-cmyc-KDEL
vao dau twong qua nach 14 mam duoc tién
hanh theo Olhoft va cs (2006) [9].

Lay nhiém va dong nuéi cdy Céc manh la
mam dau twong dugc giy ton thuong bang
mili dao nhon vao phan nach 14 mam ngam
trong dich huyén phu vi khuan trong thoi gian
30 phat. Sau thoi glan nhim khuan, mau
dugc chuyén sang moi truong ddng nudi cay
CCM déc khong khang sinh. Qua trinh dong
nudi cdy dién ra trong tdi, & 25°C trong thoi
gian 5 ngay.

Cam irng tao chéi trén méi truong SIM: Sau
thoi gian déng nudi céy, mau bién nap duogc
rira trong moi trudng cam tng tao chdi (SIM)
¢6 b sung 400 cefotaxim mg/l véi thoi gian
1a 10 phut, sau do thAm kho bang gidy tham
khir tring. Dat mau 1én moi truong tao chdi
SIM c6 bd sung cefotaxim 400 mg/l va
kanamycin 50 mg/l (ldn 1). Sau thoi gian 2
tuan, mau duoc chuyén sang méi truong SIM
dic co bd sung cefotaxim 400 mg/l va
kanamycin 75 mg/I (Ian 2).

Bang 1. Thanh phan cdc méi truong trong tdi sinh cdy ddu tiong

Moi trudong

Thanh phin

Nay mam (MS)

Mudi Bs(3,052 g/l) + dwong (30 g/l) + agar (9 g/l), pH = 5,8 + vitamin B5 (1 mg/1).0

DPong nudi cy
(CCM)

Mubi Bs (0,316 g/l ) + MES (3,9 g/l) + duong (30 g/l) + agar (9 g/l), pH = 5,4. B6 sung
trong box vitamin Bs (1 mg/l) + acetosyringon (0,2 mM) + L-cystatin (400 mg/l) +
sodium thiosulfate (200 mg/l) + DTT (154 mg/l) + GA; (0,25 mg/l) + BAP (2,5 mg/l)

Cam tng tao
chai (SIM)

-Moi truong SIM lan 1: Mudi B5 (2,0 g/l ) + MES (0,6 g/1) + duong (30 g/l) + agar (9
a/l), pH = 5,6. B6 sung trong box vitamin B5 (1 mg/l) + BAP (3,5 mg/l) + cefotaxim
400 mg/l + kanarmycine 50 mg/I

- Moi truong SIM lan 2: Mudi B5 (3,052 g/l ) + MES (0,59 g/l) + duong (30 g/l) +
agar (9 g/l), PH = 5,6. B6 sung vitamin B5 (1 mg/l) + BAP (3,5 mg/l) + 400 mg/l +
kanarmycine 75 mg/I

Kéo dai chdi
(SEM)

MS (4,3 g/l) + MES (0,6 g/l) + duong (30 g/l) + agar (9 g/l), pH = 5,6. B6 sung trong
box vitamin Bs + L-asparagine + L-pyron glutamic acid + IAA (0,1 mg/l)+ GA;3 (0,5
mg/l) + cefotaxim 400 mg/l + kanarmycine 50 mg/I

Tao ré (RM)

MS (1,58 g/l) + MES (0,59 g/l) + dwong (30 g/l) + agar (9 g/l), pH = 5,6. B sung
IAA (0,5 mg/l)+ vitamin Bs (1 mg/l) + cefotaxim 400 mg/l + kanarmycine 50 mg/I
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Kéo dai choi: Sau 2 - 3 tuan, cic cum chdi
séng sot trén moi truong chon loc duge loai
b6 1a mam va chuyén sang méi truong phat
trién kéo dai chdi (SEM) c6 bd sung
cefotaxim 400 mg/l va kanamycin 50 mg/I.
Tao ré: Khi cac chdi phat trién dat kich thudc
tir 3 - 4 cm s& dugc chuyén sang moi truong
tao ré (RM) c6 b6 sung cefotaxim 400 mg/I
va kanamycin 50 mg/I dé tao cay hoan chinh.
Cay ra gia thé: Nhirng cay hoan chinh, ciing
cap dugc dua ra bau trau hun : cat (ty 18 1: 1).
Sau khoang 1 - 2 tuan, cac cay song sot dugc
trong ra nha ludi.

Phan tich cdy ddu twong chuyén gen: DNA
tong s dugc tach chiét theo phuong phép cua
Edwards (1991) [4]. Tién hanh phan @ng PCR
VGi cip moi dac  hieu  GmCHI-Ncol-
F/GmCHI-cmyc-Sacl-R c¢6 trinh tu nucleotide
l1a: GmCHI-Ncol-F:

5
CATGCCATGGATGGCAACGATCACCG
CGGTT 3°

GmCHI-cmyc-Sacl-R:

5
CCGAGCTCCTAGAGTTCGTCTTTGGAA
CC3¥®

Poan gen chuyén dwoc nhin ban cé kich
thudc du kién 14 702 bp. Phan ing PCR nhan
ban gen GMCHI ¢6 chu ky nhiét 1a 94°C trong
4 phat, 1ap lai 30 chu ky, mdi chu ky la
94°C/30 giay, 58°C/30 giay, 72°C/90 gidy va
72°C/10 phat. San pham PCR duoc kiém tra
bang dién di trén gel agarose 1,0%.

KET QUA VA THAO LUAN

Chuyén cau trac 35S-GmCHI-cmyc vao
gibng diu twong PT51 nho A. tumefaciens
va tao ciy diu twong chuyén gen

Hindlll Ncol

Not |

Vector chuyén gen pCB301_GmCHI chua
mang gen chuyén GmCHI (Hinh 1) dugc
phan lap tr mot s6 giéng dau twong khac
nhau vé ham lugng isoflavone [1].
A.tumefaciens tai t6 hop chira vector pCB301
mang ciu trac 35S-GmCHI-cmyc-KDEL dugc
lam moéi bé’lng nuoi trén moi truong chon loc
chtra kanamicin va nudi phuc hoi khi mat do
té bao dat gia tri ODgoonm 12 0,8 tao dich
huyén phti phuc vu cho 1ay nhidm.

Hat d4u tuong dugc khir tring khé bang khi
clo trong binh hat chan khong trong14 — 16h,
sau d6 cho nidy mam trong méi truong MS,
khi chdi mam dat duoc kich thudc 1,5-2 ¢cm
thi cét bo r& mam, chdi mam, bod vé va thu 14
mam, tich doi 14 mam d¢ lam vat liéu nhan
gen. Cac manh 14 mam duoc giy tén thuong
va ngam trong dich huyén phu vi khuan 30
phut dé lay nhiém. Cac mau sau d6 duoc dua
sang moi truong dong nudi cdy 3 ngay trong
tdi. Sau 3 ngdy, mau duoc rira trong moi
truong SIM long cung véi cefotaxim 400
mg/l va dat 1én moi truong cam Ung tao da
chdi SIM trong 3 tuan. Khi cic miu phat sinh
cum chdi gdm céc chdi nho, tién hanh cit bo
14 mam va chuyén sang méi trudng chon loc
kéo dai chdi SEM. Cac chdi nho sdng sot kéo
dai trén moi truong SEM c6 khang sinh chon
loc kanarmycin dugc chuyén sang méi truong
ra r& RM va sau d6 1a dem trong trén gia thé.
Cay tai sinh dugc dua ra nha ludi va cham
soc dé ra hoa, qua va thu hat, phuc vu phan
tich cdy chuyén gen (Hinh 2). Két qua bién
nap cau trac mang gen GMCHI nho vi khuan
A. tumefaciens qua nach 14 mim hat chin
dugc trinh bay ¢ bang 2.

Not |

Y 2 I
nptll |Ter'fCaMV358>m cmyc | KDELI polyA '—H oriv >—

Sacl

Hinh 1. So d6 cdu triic 355-GmCHI-cmye trong vector chuyén gen pCB301_GmCHI trong vi khudn
A.tumefaciens. nptll: gen khang kanamycin; CaMV35S: promoter 35S; GmCHI: gene ma hda chalcone
isomerase phdn lap tir cdy ddu twong; cmyc: trinh ty nucleotde ma hoa peptid cmyc; KDEL: trinh tw
nucleotde mé héa peptide KDEL
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Hinh 2. Hinh dnh blén nap va tai sinh cdy dau tuwong chuyén gen ¢ giong DT51. A: Khur tring hat bang khi
clo; B: Hat nay mam trén moi truong MS; C: Gdy t6n thwong ndach ld mam trong dich khudn va ldy
nhiém; D: Bong nudi cdy trén moi truong CCM; E: Tai sinh da chéi trong moi truong chon loc SIM, F':
Kéo dai choi SEM; G: Ra ré trén méi truong RM;, H: Cay ddu tiwong chuyen gen trong trén gid thé

Bang 2. Két qua bién nap cdu triic mang gen chuyén GmCHI vao giong ddu twong DTS1

Doi chirng va Téng s6 S6 miu  S6chdi SO choi S6 S6 cay S6 cay
thi nghié¢m miu bién  taochdi taisinh  kéodai chdira demtrong  séng sot
nap ré tréngia  trong nha
thé luéi
PCo” 50 0 0 0 0 0 0
pCl1” 50 50 112 57 30 18 10
T Lanl 100 60 130 76 58 11 4
nghiém Lan2 75 49 126 65 51 9 3
i Lan 3 50 32 98 55 50 8 2
Tzfng 225 141 354 196 159 28 9

Ghi chu DCO lé mam ddu xanh khong chuyén gen duoc cdy trén moi trwong tdi sinh ¢é bé sung khang sinh;

PCI" ld mam ddu xanh khéng chuyén gen duwoc cdy trén moi trwong tdi sinh khong bo sung khdng sinh

Hiéu qua chuyén gen phu thugc vao nhiéu yéu
t6, nhu vat liéu chuyén gen, vector chuyén
gen, thoi gian, thao tac ciia ngudi chuyén gen,
hoa chat, thiét bi. O thi nghiém ndy, hat dau
tuong dugc nudi cay trong moi truong MS tir
3-4 ngay, la thoi diém tién hanh tach doi la
mam d& dang, dung kim nhon gay ton thuong
nach 1a mam gidp cho miu san sinh ra cac
hop chat phenolic c¢6 tac dung dan du vi
khuan, lam ting cuong kha ning xam nhiém
cua A. tumefaciens vao mo dau tuong. Ngoai
ra, t hop cac chat c6 chira thiol (L-cysteine,
dithiothreitol va sodium thiosunfate) dwoc bd
sung vao moi trudng dong nudi cdy CCM
gitip 1am ting kha ning gin T-DNA vao hé
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gen thuc vat va do d6 tang hiéu qua chuyén
gen. Thi nghiém véi tong s6 mau bién nap la
225 mau, l3p lai 3 1an két qua thu dwoc 141
mau phét sinh chdi va cho 354 chdi, trong d6
6 196 choi sinh truéng tét trong moi truong
kéo dai chdi SEM c6 bd sung kanarmycin 50
mg/l. Khi chuyén sang méi truong ra ré thu
dugc 159 chdi phét sinh ré va so cay dem
trong trén gia thé 1a 28 cay va 9 cay dau
tuong chuyén gen phat trién binh thuong
trong nha ludi. Song song vai 16 thi nghiém
chuyén gen GmCHI, hai 16 d6i chung khdng
chuyén gen ciing duoc nudi ciy trong cac moi
truong tao chdi, ra ré. O 16 PCO, 14 mam dau
trong khong chuyén gen tai sinh trén moi
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truong chon loc ¢6 bd sung khang sinh, két
qua thu duoc 14 tat ca sé mam déu khong phat
sinh chdi va chét, con & 16 DCI, 14 mam dau
tuong khong chuyén gen tai sinh trén moi
truong chon loc khdng bo sung khang sinh,
két qua thu duoc ca 50 mau déu tao chdi, 57
chdi kéo dai, 30 chdi ra ré va 10 cay dugc
trong trong nha ludi lam d6i ching.

Xac dinh sy c6 mit caa gen chuyén trong
cay dau tuong chuyén gen

DNA tdng sé tach tir 14 non cia 9 cay dau
tuong chuyén gen ¢ thé hé TO va cay do6i
chimg khong chuyén gen trong nha ludi dugc
st dung cho PCR khuéch dai cdu tric
GmCHI-cmyc-KDEL véi céap mdi dic hiéu
GmCHI-Ncol-F/IGmCHI-cmyc-Sacl-R,  két
qua thé hién & hinh 3.

1 2 34 5 6 78 9 M

1,0 kb
4—/

<«— 0,75kb
~ 0,5 kb

Hinh 3. Két qua dién di kiém tra san phdm PCR
khuech dai doan gen 7GmCHI-CmyC-KDEL tw céc
cdy ddu tuong chuyén gen va cdy khong chuyén
gen v6i cap moi GmCHI-Ncol-F/GmCHI-cmyc-
Sacl-R. (+) San pham PCR tir vector pCB301-
GmCHI; (-): Két qua PCR tu cdy khong chuyén
gen; 1,2, 3,4,5,6,7, 8 9: Ket qua PCR tir cic
cdy dau tuwong chuyén gen T0; M; thang DNA 1 kb
San pham dién di ¢ hinh 3 cho thay, trong 9
ciy dau tuong chuyén gen TO phan tich da thu
dugc 8 cdy cho két qua PCR nhan doan
GmCHI-cmyc-KDEL tir hé gen c6 kich thudc
khoang 0,7kb. Hiéu qua chuyén gen & giai
doan TO dat 3,56% (8/225). Gen GmCHI noi
tai co6 kich thuéc 657 bp [1], [6], cau tric
GmCHI-cmyc-KDEL c¢6 kich thuéc 702 bp va
khi khuéch dai bang PCR véi cap moi
GmCHI-Ncol-F/GmCHI-cmyc-Sacl-R thu
dugc doan DNA c6 kich thuéc khoang 700 bp
(Hinh 3). Nhu vy budc diu c6 thé nhan xét
rang gen chuyén GmCHI da xam nhap vao h¢
gen cdy ddu twong dwoc chuyén gen. Tuy

nhién, gen chuyén GmCHI c6 hop nhat vao hé
gen va cd biéu hién ¢ ciy dau tuong hay
khéng can phai tiép tuc phan tich bang
Southern blot, Western blot.

KET LUAN

Di chuyén thanh cong gen GmCHI vao gidng
dau twong DT51 nho A.tumafaciens qua nach
14 mam. Trong 225 mau bién nap c6 141 mau
phat sinh va tao 354 choi. Két qua chon loc
bang khang sinh thu dugc 196 chdi sdng sot
trong moi truong SEM va c6 159 choi sdng
sOt va ra ré trong moi truong RM. S6 cay dem
trong trén gia thé 1a 28 va ¢6 9 cdy dau twong
chuyén gen phat trién binh thuong trong nha
lu6i. Gen chuyén GmCHI ¢6 mat trong hé gen
ctia 8 ciy dau twong chuyén gen TO da duoc xac
nhan bang két qua phéan tich PCR. Hiéu suat
chuyén gen dat 3,56%. Can c6 nhimng nghién
ctru tiép theo dé phan tich sy biéu hién cua gen
chuyén GmCHI trong céc thé hé T1, T2,...
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AGROBACTERIUM-MEDIATED TRANSFORMATION OF DT51 SOYBEAN
CULTIVAR WITH THE GENE ENCODING CHALCONE ISOMARASE

Pham Hai Yen', Le Thi Hong Trang*?,

Hoang Phu Hiep*, Nguyen Huu Quan*, Chu Hoang Mau'
YTNU-University of Education; 2 Thai Nguyen College of Education

The Glycyne max chalcone isomarase (GmCHI) gene encodes chalcone isomarase, which is key a
enzyme that play an important role in isoflavone biosynthesis in soybean. We carried out this
study to transfer the GmCHI gene into DT51 soybean cultivar and regenerate transgenic soybean
plants which were used for further studies of the GmCHI gene overexpression. Agrobacterium
tumefaciens strain C58 harboring the transgenic vector pCB301_GmCHI was used to transfer the
GmCHI gene into DT51 soybean cultivar. Transformed shoots were selected on selection medium
containing 50-75 mg/L of kanamycin. There were 354 shoots arised from 141 explants of 225
transformation explants in total, in which 196 buds were transferred to prolonged medium and 159
shoots transferred to rooting medium. The transgenic plants planted on substrates were 28 and
among them 9 transgenic soybean plants developed normally in the greenhouse. The presence of
the GmCHI gene into transgenic soybean plants was confirmed by PCR and transformation

efficiency was 3.56%.
Keywords: Agrobacterium-medicated
isoflavone, transgenic soybean

transfomation,

chalcone isomerase, GmCHI gene,
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