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CHUYEN GEN GLYCINE MAX CHALCONE ISOMERASE 1A VAO CAY THUOC
LA THONG QUA VI KHUAN AGROBACTERIUM TUMEFACIENS: MOT MO
HINH CHO TANG CUONG BIEU HIEN GEN GmCHI1A G CAY PAU TUONG

Lé Thi Hong Trang"?, Chu Hoang Mau', Nguyén Hiru Quén®’
YTrwong Pai hoc Su pham - DH Thai Nguyén,
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TOM TAT

Isoflavone 14 san pham ty nhién co trong mam hat dau trong gdm hai dang glycoside va aglucone,
trong d6 aglucone d& hip thu ddi véi nguoi, nhung ham lugng lai rat thap. Do d6, ham lugng
isoflavone dang aglucone dugc ning cao trong hat dau twong théng qua ng dung ctia cong nghé
sinh hoc 1a can thiét. Isoflavone duoc tong hop tir mot nhanh cua con dudng phenylpropanoid voi
su tham gia ciia nhiéu enzyme trong do chalcone isomerase (CHI) la enzyme chia khoa. Céc
nghién ctru déu cho rang, su biéu hién manh gen ma hoéa CHI déu lam ting ham lugng isoflavone
& cdy chuyén gen. Trong nghién ctru nay ching t6i trinh bay két qua chuyén gen Glycine max
chalcone isomerase 1A (GmMCHI1A) c6 ngudn gdc tir cdy dau tuong vao cay thude 14 théng qua vi
khudn A. tumefaciens va tao cdy thudc 14 chuyén gen. Tir 90 miu bién nap da tao dugc 30 cay
thudc 14 chuyén gen sinh trudng phat trién binh thudng trong diéu kién nha ludi, hiéu sudt chuyén
gen 1a 33,33%. Két qua phan tich PCR thu dugc 22 cdy thudc 1a chuyén gen c6 gen chuyén
GMCHI1A va hiéu suat chuyén gen & giai doan phan tich nay 1a 24,44%. Gen chuyén GmCHI1A
dugc xac nhan di biéu hién & cdy thudc 1a bang phan tich RT-PCR. Két qua chuyén gen
GMCHI1A vao cy thude 14 1a co sé dé tiép tuc nghién ctru ting cudng biéu hién gen GMCHI1A
trén cdy dau tuong chuyén gen.
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AGROBACTERIUM-MEDIATED TRANSFORMATION WITH GLYCINE MAX
CHALCONE ISOMERASE 1A GENE IN TOBACCO: A MODEL FOR
OVEREXPRESSION OF GMCHI1A GENE IN SOYBEAN PLANTS
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ABSTRACT

Isoflavones are natural products in soybean seed germs, including glycosides and aglucones, of
which aglucone is easily absorbed for human, but very low in content. Therefore, the content of
aglucone enhanced in soybean seeds through the application of biotechnology are necessary.
Isoflavones are produced via a branch of the general phenylpropanoid pathway and are involved
in many enzymes, of which chalcone isomerase is the key enzyme. The studies showed that the
overexpression of the CHI gene increases the isoflavone content in transgenic plants. In this study,
we present the results of Agrobacterium-mediated transformation with GmCHI1A gene from soybean
plants into tobacco and created transgenic plants. From 90 transformed samples, thirty transgenic
tobacco plants were created and they grew normally under greenhouse conditions, transgenic
efficiency was 33.33%. Twenty-two transgenic tobacco plants were identified to contain the
GmCHI1A transgenic gene by PCR and the transgenic efficiency was 24.44%. The GmCHI1A
transgene was confirmed to be expressed in tobacco by RT-PCR analysis. These results are the basis
for further research on overexpression of GmCHI1A gene in transgenic soybean plants.
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1. Mé diu

Isoflavone 14 san pham ty nhién quan trong c6
vai tro bao vé€ thyc vt va stc khoe con nguoi.
Isoflavone c6 nhiéu trong mim hat dau twong,
nhung ham luong tuong ddi thap, khoang tir
50-3000 pg/g. Isoflavone trong hat dau tuong
ton tai & hai dang chinh 1a B-glucoside va
aglucone [1]. Dang p-glycoside c6 trong
lwong phéan tir 16n duoc cho 14 hép thu han
ché trong hé tiéu hoéa ciia nguoi; trong khi
dang aglucone dugc hép thu nhanh hon,
nhung ham luong lai rat thap [2]. Dé khic
phuc van d trén, viéc lya chon cac ung dung
cong nghé sinh hoc gop phan nang cao ham
luong isoflavone trong hat dau tuong, dac biét
1a dang aglucone dé hap thu cho hé tiéu hoa
ctia nguoi dang rat duogc quan tim nghién ciru.
Isoflavone dugc tong hop tir mot nhanh cua
con duong phenylpropanoid. Qua trinh
chuyén héa tong hop isoflavone c6 nhiéu
enzyme tham gia, bao gém phenylalanine
ammonia lyase (PAL), chalcone synthase
(CHS), chalcone reductase (CHR), chalcone
isomerase (CHI), isoflavone synthase (IFS) va
cac enzyme khac. CHI Ia enzyme chia khda
xuc tac cho phan Gng tir phan to naringenin
chalcone mach hé dugc dong vong dé hinh
thanh céac naringenin. CHI dugc phéan thanh
hai loai chinh 1a CHI loai I va CHI loai IIL
Céac CHI loai I duoc tim thiy trong hau hét
cac loai thuc vat, bao gém ca cay ho dau va
khong phai cay ho dau; con cac CHI loai II
chi c6 ¢ cay ho dau [3]. Cac CHI loai I xtc
tic  chuyén doi  naringenin-chalcone
(2°,4°,6’ 4-tetrahydroxychalcone) thanh 5-
hydroxy-flavonoid. Cac CHI st dung ca
naringenin-chalcone  va isoliquiritigenin
(2’4 A-trihydroxychalcone) dé téng hop
naringenin va liquiritigenin. Naringenin va
liquiritigenin 1a hai tién chét ciia phan {mg tao
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thanh  isoflavone  (glycitein,  daidzein,
genistein) voi sy tham gia cua IFS [4].
Nghién ctu biéu hién gen CHI da dugc thuc
hién ¢ mot s6 ddi twong nhu Hanh tay [5], Da
yén thao [6], Ca chua [7]. Nhiing nghién ctru
nay déu cho rang, sy ting cudng biéu hién
gen CHI déu lam ting ham lugng isoflavone
tong s & cdy chuyén gen lén nhiéu lan so
v6i cdy khong chuyén gen. Gen GmCHI1A
phan lap tu cay dau tuong ma hoda enzyme
CHI1A thudc CHI loai IT. Gen GmCHI1A c0
657 bp, ma& hoa 218 amino acid [8]. Vi vay,
cach tiép can ting cuong biéu hién gen ma
hoa enzyme chia khoa CHI1A dugc ching
toi lwa chon dé nang cao ham lugng
isoflavone trong hat dau tuong.
Thudc 14 (Nicotiana tabacum L.) di tré thanh
mot hé thdng mé hinh cho nudi cdy mé va ki
thuat di truyén trong nhiéu thap ky qua va
dugc sir dung dé nghién ctru chiic ning gen
moi. Hé thong tai sinh in vitro ¢ cay thubc 14
tuong di don gian va thoi gian phan hoa tir
md dén cay hoan chinh kha ngan nén thudc 14
dugc st dung nhim tdi wu hoa ky thuat
chuyén gen thong qua vi khuin A.
tumefaciens [9]. Do d9, trong nghién clru nay
thudc 1a duoc chon 1am cdy mé hinh dé danh
gi4 hoat dong cua cau trac mang gen chuyén
GMCHI1A truée khi chuyén vao déu tuong.
2. Vit liéu va phuong phap nghién ctru
2.1. Vat ligu
Gidng thude 14 K326 in vitro duoc cung cip
boi Phong thi nghiém Cong nghé té bao thuc
vat, Khoa Sinh hoc, Truong Dai hoc Su pham
- Pai hoc Thai Nguyén. Chung vi khuan A.
tumefaciens tai t6 hop mang vector chuyén
gen pCB301_GmCHI1A do B mén Sinh hoc
hién dai va Gido duc sinh hoc cung cdp. Ciu
trac vector chuyén gen pCB301_GmCHI1A
dugc thé hién ¢ hinh 1.
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Hinh 1. So'd6 cau tric 35S_GMCHI1A_cmyc frong vector chuyén gen pCB301_GmCHI1A. nptll: Gen khang
kanamycin; CaMV35S: Promoter 35S; GmCHI: Gen Glycine max chalcone isomerase 14 phan ldp tie cdy ddu
twong; cmyc: Trinh ty nucleotide ma hoa peptid c-myc; KDEL: Trinh tw nucleotde ma hoa peptide KDEL
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2.2. Phwong phdp chuyén gen GmCHIIA
vao cdy thubc ld thong qua vi khuin A.
tumefaciens

Bién nap ciu tric mang gen chuyén
GMCHI1A théng qua lay nhidém vi khuan A.
tumefaciens vao manh 14 va tai sinh cdy thudc
I chuyén gen dugc thuc hién nhu mé ta cua
Topping (1998) [10]. L& cy thubc 1a dugc cit
thanh cac manh nhd co6 kich thudc 1x1 cm,
sau d6 cac manh 14 dugc ngdm trong dich vi
khuan A. tumefaciens tai to hop trong 10 phut.
Chuyén cic manh 1 nhiém khuan sang moi
truong MS b sung BAP va khang sinh chon
loc kanamycin dé tai sinh da choi. Cac choi
chuyén vao méi truong RM bd sung
kanamycin dé tao ré. Cac cdy chuyén gen in
vitro dugc dua ra trong trong chau ¢ diéu kién
nha ludi.

2.3. Phwong phdp phan tich cdy thuodc ld
chuyén gen

Tach chiét DNA tong s6 tir 14 cua cdy thude 14
thuc hién theo Saghai-Maroof va cong su
(1992) [11]. Pién di kiém tra DNA tbng sb
duogc tién hanh trén gel agarose 0,8%. Téch
chiét RNA tong sd tir 1a cua cay thudc la
chuyén gen bang b kit Trizol Reagents. Tong
hop ¢cDNA bang b kit Maxima® First Strand
cDNA Synthesis.

Xac dinh sy c6 midt cia gen chuyén
GMCHI1A trong hé gen ciia cc cdy thudc 1a
chuyén gen ¢ thé hé TO dugc phan tich bang
PCR. Phan tich sy biéu hién ciia gen chuyén
GMCHI1A & mirc phién md bang ky thuat
RT-PCR. Cip mdi dic hiéu CHI-Ncol-F (5-
ATGCCATGGATGGCAACGATCACCGC
GGTT-3) va CHI-NotlI-R (5-TTGC
GGCCGCGACTATAAT GCCGTGGCTC3’) su
dung cho phan Gmg PCR va RT-PCR nhén
ban gen GMCHI1A duoc thiét ké dua trén
trinh tu gen CHI cia ddu trong mang mé sd
NM_00124829 trén GenBank.

Gen chuyén GMCHI1A duge khuéch dai tir
cay thudc 1a chuyén gen du kién co kich
thudc 677 nucleotide, bao gém doan ma héa

(657 nucleotide), doan nucleotide chira diém
cit ciia enzyme Ncol (9 nucleotide) va
enzyme Notl (11 nucleotide).

Hon hop phan ting PCR (tong thé tich 25 ul)
gom: 12,5 pl master mix (2X); 1,0 ul mdi mdi
loai (10 pmol/ul); 2,0 pl DNA khuén hodc
cDNA khu6n (10 ng/ul); 8,5 ul nudce khur ion.
Phan tmg PCR nhan gen GmMCHI1A duogc
thuc hién theo chuong trinh: 94°C trong 4
phut; 1ap lai 35 chu ki, mdi chu ky g@)m 94°C
trong 30 gidy, 58°C trong 30 gidy, 72°C trong
1 phut 30 gidy; 72°C trong 10 phut va luu gitt
& 4°C. San pham PCR dugc dién di trén gel
agrose 1% trong dém 1X TAE. Gel duogc
nhudm trong dung dich ethidium bromide véi
ndéng d6 0,1 pug/ml.

3. Két qua va thao luin

3.1. Bién nap ciu triic mang gen chuyén
GmCHIIA vao cdy thuéc ld

Tién hanh bién nap cau trac mang gen chuyén
GMCHI1A thong qua lay nhidm boi vi khuan
A. tumefaciens vao mé 14 cy thudc 1a (Hinh
2). Két qua bang 1 cho théy, sau ba lan bién
nap véi 90 mau & 16 thi nghiém thu dugc 83
miu tao cum chdi va qua chon loc bing
khang sinh c6 206 chdi song sot. O moi
trudng tao & ¢b 163 chdi ra r& va chon loc
duogc 98 cay dé chuyén ra trong trong bau dét.
Két qua cudi cung tao duoc 30 cay soéng sot
trong diéu kién nha ludi. L6 dbi ching 1a cac
méanh 14 thubc 14 khong bién nap tai sinh
trong moi truong khong cé khang sinh chon
loc (BCO) va c6 khang sinh (BPC1). L6 BCO
chuyén 10 cay ra trong trong chau & diéu kién
nha Iudi. G 16 DC1, cac manh 14 khong tai
sinh chdi trong moi truong chira kanamicin.
Céac cay thudc 14 chuyén gen va déi ching
khong chuyén gen duogc sir dung dé phan tich
sy c6 mat va sy hoat dong cliia vector mang
gen chuyén GmCHI1A.

3.2. Phién tich cdy thuéc ld chuyén gen

Ba muoi cdy thudc 1a chuyén gen duoc phan
tich sy c¢6 mat ciia gen chuyén GmCHITA
bang PCR. Két qua hinh 3 nhan thiy & cic
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cays64,5,6,7,8,9,11,12, 13,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27, 28, 29 xuét hién bang DNA
¢6 kich thuéc khoang 0,67 kb g véi kich thudc cua gen GmCHI1A. Trong khi, cac cay sb 1, 2, 3,
10, 14, 15, 26, 30 khong xuét hién bang DNA. Két qua chon duoc 22 ciy duong tinh v6i phan tmg
PCR va hiéu suit chuyén gen GmCHIIA vao thudc 14 & giai doan phan tich PCR 14 24,44%.

Bang 1. Két qua bién nap cau tric mang gen chuyén GmCHIIA vao thuée ld

Thi nghiém va dbi chitng S6 S6 mau Tongs6 S6chdisdong  Sécay SO cay
miu song tao choi sot ra ré ra biu song

cum chdi dit sot

Thi Lan bién nap 1 30 29 68 48 36 12
nghiém Lan bién nap 2 30 28 71 54 32 8
j Lan bién nap 3 30 26 67 41 30 10

Tong 90 83 206 163 98 30

boi ching 0 (PCO) 30 30 97 65 42 10
Dbi chimg 1 (BC1) 30 0 0 0 0 0

Ghi cht: PCI: Mau khéng chuyen gen dwoc cdy trén méi truong tai sinh c6 b6 sung khdang sinh; PCOI:
Mau khéng chuyén gen dwoc cdy trén méi trirong taz Smh khong bo sung khang sinh

Hinh 2. Hinh dnh bién nap va tdi sinh cdy thuéc la chuyén gen GmCHIIA. A: cdc manh lé thuée ld trong
dich khuan va ldy nhiem; B: Pong nudi cay trén méi truong CCM; C: Tdai sinh da choi trong méi truong
chon loc chira kanamicin; D: Kéo dai choi; E: Ra re trén moi truong RM; H: Cdy thuoc ld chuyén gen trong
trén gia the.

1 2 3 4 3 87 32 NwM

<087

s
asw

Hinh 3. Hinh dnh dién di kiém tra san pham PCR nhdn ban gen chuyén GmCHIIA tir cdc cdy thuoc la
chuyén gen o thé hé T0. M: thang DNA 1kb; (+): Plasmid pBT GmCHIIA (doz ching dwong); (- ) Céy
khéng chuyén gen (WT - doi chitng am); 1-30: Cac cdy thudc la chuyén gen ¢ thé hé TO
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Trong s6 22 cdy dwong tinh véi PCR & thé hé
TO, chon 8 cdy thudc 14 chuyén gen sinh
truong, phat trién binh thuong dem phan tich
biéu hién gen GMCHIIA & mirc phién ma
bang RT-PCR. La non ciia 8 cdy thudc 14
chuyén gen dugc tach chiét RNA tong s va
tao cDNA, sau d6 thyc hién PCR voi cap moi
CHI-Ncol-F/CHI-Notl-R. Két qua nhan ban
gen chuyén GmCHI1A (cDNA) tir mRNA ctia
cac cdy thudc 1a chuyén gen dem phan tich
cho thiy trén ban gel agarose tat ca 8 lan dién
di déu c6 bang DNA véi kich thudc khoang
0,67 kb (Hinh 4). Két qua nay di xac nhan
gen chuyén GmMCHI1A duogc biéu hién phién
mi tong hop mRNA. Nhu vy, c6 thé nhan
thiy vector chuyén gen pCB301 GmCHIIA
hoat dong tét trong cdy thude 1a chuyén gen
va ¢o thé sit dung dé chuyén vao ciy dau
tuong va cac cdy trong khac.

M (+ ()

1 2 34 5 6 7 8

0,75kb

0,5kb

Hinh 4. Hinh dnh dién di kiém tra san pham RT-
PCR nhan gen GmCHIIA (cDNA) tie mRNA cua 8
cdy thuoc la chuyén gen o thé hé T0. M: thang
DNA 1kb; (+): Plasmid pBT_GmCHI1A (doi
ching dwong); (-) Cdy khong chuyén gen (WT -
doi chimg am); 1-8: Cdc cdy thuoc la chuyén gen
o the hé TO
Cay Arabidopsis thaliana 12 hé théng mé hinh
thuc vét chinh trong nhiéu thap ky qua da dat
dugc nhitng tién bd to 16n trong nghién ciru
chtrc ning gen va tao cdy chuyén gen & thuc
vat. Pén nay, nhiéu md hinh thuc vat méi
dang duoc dé xuit, trong d6 cay thude 14 véi
nhitng wu thé d& nuéi cdy in vitro, tai sinh va
hé sb tai sinh da chdi, hé s6 tiép nhan gen cao
dugc coi 1a ¥ tuong tot dé sir dung lam cay
moé hinh [12]. Theo Tepfer (2017) cung véi
cay A. thaliana, cay thudc 14 c6 thé dua lén
Tram vii tru qubc t& d& mod phong su chuyén

giao su song 1én hanh tinh khéc [13].

~0,67 kh

Cay thudc 14 duge st dung 1am cdy mé hinh
cho chuyén gen va ting cuong biéu hién &
dau tuong da dugc cong bd trong nhimng nim
gan day, nhu chuyén gen GmP5CS [14], gen
GMEXP1 [15], ciu trac RNAI [16], gen HAL
[17] va gen GmDREB2 [18]. Theo cach tiép
can nay, nghién ciu cua ching t6i ciling su
dung thudc 14 1am cdy mé hinh dé chuyén gen
GMCHI1A trude khi phan tich biéu hién manh
0 dau tuong trong muc dich ting ham lugng
isoflavone. Hiéu suat chuyén gen & giai doan
phan tich PCR dbi véi gen GMEXP1 la
53,33% [15], gen GmDREB?2 la 48,33% [18]
va trong nghién ciru ctia ching t6i d6i véi gen
GMCHI1A 1a 24,44%. Nhu vay, hiéu suit
bién nap cac gen c6 ngudn gbc tir dau tuong
vao thudc 14 1a rt cao va phu thudc vao timg
loai gen. Trong nghién ciru biéu hién gen
GMCHI1A trén ciy Sam dat (Talinum
paniculatum), véi 730 mau bién nap chung toi
thu dugc 8 cdy Sam dit & thé hé TO duong
tinh v6i PCR, hiéu suit chuyén gen GmCHI &
giai doan nay duogc xac dinh dat 1,09% [19].
Nhu vdy, két qua biéu hién thanh céng gen
GMCHI1A & cay thudc 14 va cay Sam dat 1a
co s dé tiép tuc thuc hién biéu hién gen
GMCHI1A trén ciy dau trong chuyén gen.

4. Két luan

Pi bién nap thanh cong gen chuyén
GMCHI1A c6 ngudn gbc tir dau twong vao
cdy thudc 14 thong qua vi khuin A.
tumefaciens. Tir 90 mau bién nap da tao duoc
30 cay thudc 14 chuyén gen sinh truong phat
trién binh thuong trong diéu kién nha ludi,
hiéu suét chuyén gen ¢ giai doan chon loc
bang khang sinh trong diéu kién in vitro la
33,33%. Hai muoi hai cdy thudc 14 chuyén
gen duoc xac dinh co gen chuyén GmCHI1A
va hiéu suat chuyén gen & giai doan phan tich
PCR 1a 24,44%. Su biéu hién cua gen chuyén
GmMCHI1A dugc xac nhan ¢ mirc phién ma
bang RT-PCR. Két qua biéu hién thanh cong
gen GMCHI1A & cay thudc 14 1a co s dé tiép
tuc nghién ctru ting cudong biéu hién gen
GMCHI1A trén ciy dau trong chuyén gen.
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