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Tom tit
Nghién ctu kha ning tiép nhan ‘gen cua mot s giéng dau twong Viét Nam thdng qua vi khuan
Agrobacterium tumefaciens duoc tién hanh theo phuong phap cua Margle M. Paz va cong su (2005). Hat
cua 20 gibng dau tuong dugc ngam khu trung 20h truge khi tién hanh lay nhiém voi vi khuan
A.tumefaciens. Nta hat c6 chira phdi mam dugc 1ay nhidm voi dich vi khuan EHAL105 mang vector nhj thé
pCambia3301 chira gen chi thi GUS. Sau 14 ngay tai sinh chdi, tién hanh dénh gia kha nang tiép nhan gen
thdng qua biéu hién tam thoi caa gen GUS. Két qua cho thdy, ty Ié biéu hién gen (s6 mau GUS"/ téng s
mau kiém tra) dao dong tir 16-90% (trung binh dat 70, 10%). Trong do, cac gidng DT84, bVNG, bVNY,
DT90 c6 ty I¢ biéu hién cao (76-90%), mirc do bleu hién tét (+++). bay la nhing gidng c6 kha ning sir
dung 1am vat liéu dé chuyén cac gen quan tam, tao giébng dau tuong bién d6i gen cua Viét Nam.
Tu khoa Agrobacterlum chuyén gen, ddu twong, half-seed.
bat van dé
Dau tuong [Glycme max (L.) Merr.] 1a cay trong quan trong trén thé gisi, 1a ngu0n cung cap protein cho
con ngudi. Tinh dén ndm 2009, dién tich déu twong chuyén gen duoc dua ra trong dai tra dat khoang 170
triéu ha (Clive James, 2010) va la cay trdng chuyén gen dugc trong nhiéu nhét trén thé gisi. Hai hé thong
chuyén gen ¢ déu tuong 1a chuyen gen thong qua nét 1a mam (coty node) va théng qua phoi vo tinh
(embryogenesis) dugc cho la c6 hiéu qua va duogc ng dung rong rai nhat. Phuong phap chuyén gen théng
qua ndt & mam duoc Hinchee va cong su, 1998 lan dau tién nghién ctu. Tiép den nhiéu nhém tac gia o cac
phong thi nghiém khéc nhau trén thé gigi tién hanh ung dung, nghién ciru cai tién phuong phap nham nang
cao hiéu qua bién nap gen (P.M. Olhoft, 2001; P.M. Olhoft va D.A.Somers, 2001; Margie M. Paz va cs.,
2004). Christianson va cong s, 1983 lin dau tién cong b két qua tai sinh thdng qua phoi vo tinh. Tiép sau
d6, mot s tac gia da cai tién va toi wu moi truong, xay dung phuong phap tai sinh thong qua phoi vo tinh
giai doan qua non (Finer,J.J. va A. Nagasawa,1988; Young Jin Kim va cs., 2004; Susumu Hiraga va cs.,
2007). Nhugc diém cua ca hai phuong phap trén la tiéu tén nhleu thoi gian, hiéu qua bién hap gen chi dat tur
0,3 dén 2,8%. Vi nhitng nhuoc diém nay, mot sb nha khoa hoc tién hanh thir nghiém, tim kiém phwong phép
mang lai hiéu qua cao hon nhu chuyén gen qua tru dudi (Geliang Wang va Yinong Xu, 2008), phoi dinh (Hai-
Kun Liu va cs, 2004). Tuy nhién, cac phuong phap nay ciing khong mang lai hi¢u qua, mat khac it dugc (ing
dung. Margie M. Paz va cong su, 2005 d4 tién hanh cai tién phuong phap ndt 14 mam khong qua giai doan
nudi cdy nay mam truéc khi lay nhi€m voi vi khuan Agrobacterium tumefaciens. Phuong phap nay c6 uu
diém hon céac phuong phap trude do 1a thoi gian dugc rut ngan, hiéu qua bién nap nang cao (3,8%). Cho t6i
nay, két qua cong bo Ve hiéu qua cua phuong phéap nay van cao hon céc phuong phap khéc.

O Viét Nam, gan day mot s6 phong thi nghiém d4 va dang tién hanh nghién ciu chuyén gen déu tuong
va budc dau da cho két qua (Tran Thi Clc Hoa, 2007, 2008). Tuy nhién kha nang ng dung trién khai dé
tao cdy dau twong bién d6i gen cua Viét Nam van con han che C6 nhiéu yéu té anh huong t6i hiéu qua
bién nap gen, trong d6 kiéu gen (genome type) ¢6 vai tro rat quan trong. Noi dung cua bai bao trlnh bay
g dung cua phuong phap half-seed dé nghién ciu kha ning dap tng chuyén gen ¢ mot sé gidng dau
tuong cua Vigt Nam.

Vat li¢u, phwong phap nghién ciru
Vdt ligu hat

Thi nghiém str dung hat chin cuaa 20 glong déu tuong Viét Nam (bang 1) do Trung tam Tai nguyén thuc
vat, Vién nghién ciu Ngd, Vién Di truyén Nong nghiép cung cap. Hat glong duoc gieo trong, charn soc tai
nha Iudi khu Cong nghé té bao, Trudong Pai hoc Nong Lam Thai Nguyén. Khi hat chin sinh 1y, tién hanh
thu héi va bao quan dé sir dung cho cac thi nghiém.

Vit liéu di truyén

Thi nghiém sir dung chang vi khuan EHA105 mang vector nhi thé pCambia3301 do truong Pai hoc
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glucuronidase) dugc diéu khién bsi promoter CaMV 35S, gen chon loc & thyc Vat la gen bar. Doan cassette
mang gen duoc gidgi han baoi hai dau LB va RB (hinh 1)

LB RB

Hinh 1. T-DNA cua plasmid pCambia3301 mang gen bar va gen gus, méi gen diéu kién boi CaMV 35S

romoter. LB: ranh gidi trai, RB: ranh gidi phai
Phuong php nghién ciu » o anh gidi trai, RB: ranh gidi pha

Nghién ctru dua trén phuong phap “half-seed explant” cua Margie M. Paz va cong su nam 2005.
Chudn bj ching vi khudn va méi trwong lay nhiém

Chung vi khuan EHA105 mang ciu tric vector pCambia3301 duoc nudi ciy trén moi truong YEP ¢6
chira kanamycin 50mg/I, rifampicin 25mg/l & 28°C. Truéc khi tién hanh lay nhigm 1 ngay, té bao vi khuén
duoc nudi lic voi 200ml mdi trudng YEP long c6 chira khang sinh twong wng ¢ 28°C, 2500 vong/phat. Mat
d6 vi khuan (ODggo) dugc kiém tra baing may do cua hding BECKMAN COULTER, ODgqo =0.7-1.0 thich hop
cho lay nhiém. Dich vi khuan dugc chuyén sang dng corning 50ml, ly tim 15 phat, 7000 vong/phdt. Thu
can té bao va pha lodng bing dung dich CCM léng duing cho 1ay nhidm véi mau thi nghiém.

Chudn bj hgt va mdu lay nhiém.

Hat cua 20 gidng dau tuong dwoc khir tring bang khi Clo (Cl,) trong 20h (Cl, duoc tao ra tir dung dich
gom 5ml HCI 37% + 95ml NaOCI 5%). Ngam hat trong dung dich NaOCl 1% 20h. Pwa hat ra dia Petri, ding
dao ciy sé 11 tach bo vo, ¥ a4 mam. Mau dung cho lay nhiém 1a %2 1d mam con lai chira ddy du phdi mam
(sau day duoc goi 1a mau nudi ciy) (hinh 2-A). Mau nudi ciy duoc lay nhiém véi dich vi khuan trong 30
phat. Mau lay nhiém duoc thim kho va dong nudi cdy trén moi trudong CCM 5 ngay, ¢ 25°C, 4m do 70%.
Cam #ng tgo chai va chen loc chai chuyén gen

Sau 5 ngdy dong nudi ciy, mu lay nhiém dwoc rira bang dung dich SIM (B5 salts va B5 vitamin) long
c6 chtra khang sinh thich hop, sau d6 nu6i cay tro lai trén moi truong SIM ran khong cd chit chon loc
(PPT) 14 ngay, & 25°C. Sau 14 ngay, chuyen mau nudi ciy sang moi truong SIM c6 bd sung chat chon loc
PPT 10mg/l, chon loc chdi dugc chuyén gen sau 14 ngay (chon loc 1an 1). Lya chon chdi SOng s6t sau lan
chon loc thir nhat chuyen sang moi truong maéi co chaa PPT 5mg/l va kéo dai chdi (chon loc lan 2). Sau 2
lan chon loc, chdi dugc cay chuyén sang moi trueong kéo dai va ra ré tao cay hoan chinh
Xac nhdn gen GUS

Sau 14 ngay trén moi truong cam ung tao chdi SIM, mau ciy duoc nhudn voi dung dich X-gluc dé
danh gia kha ning tiép nhan gen cua cac gibng dau twong thi nghiém thong qua su biéu hién tam thoi cua
gen GUS theo phuong phap cua Jefferson va cs., 1987, Kha nang tiép nhan gen dugc danh gid dua trén
téng sé mau co biéu hién mau xanh cham trong tong sé6 mau kiém tra. Mirc d6 biéu hién cua gen GUS dugc
danh gia dya trén viing biéu hién mau, d6 ddm cta mau. (+++: mau dam, ving biéu hién rong; ++ : mau va
vung biéu hién trung binh; +: mau, nhat, viing biéu hién hep).

Két qua va thao luan
Khd nding tdi sinh ciia cac giong

Kha ning tai sinh chdi cua cac giong nghién ciru c6 sy khac biét rd rét trong cung diéu kién nudi cay.
Ty 18 tai sinh chdi (c choi bat lén) dao dong tir 56,25-92,00%. Nhém gidng c6 kha nang téi sinh cao gdm
VCB, Coc Chum, DVN6, KW, DT2003, DT90 (bang 1). Kha nang tai sinh cua giéng c6 vai trd quan trong
trong thanh cong cua m01 phuong phéap chuyén gen. Tuy nhién, ngoai cac yéu té do moi truong nudi cdy thi
kiéu gen cua giéng van gitr vai tro chu dao chi phdi dic tinh nay. Qua trinh nghién ctiu ching toi nhéan thay
su khéc biét & mot vai giéng c6 kich thudc hat 16n nhu DT2008, BVN11, BPVN5. Hat cua céc gibng nay
néu & cung thoi gian ngadm xir ly 20h trong nudc, hat trg nén mém, dé bi nut, gay hay lam tach roi try phoi
khi nudi cdy. Kha ning tai sinh cling bi anh huong qua trinh xu Iy HCI, giéng DT 2008, DT 84, néu thoi
gian xtr Iy vai HCI 20h, stic séng cua mau giam (h|nh 2-B ). Strc séng cua mau 1a d1eu kién rat quan trong
khi thuc hién phuong phap half - seed. Mau Cay Chuyen mau xanh déc trung cia giéng sau 5 ngay trén moi
truong dong nudi ciy dugc Xem la yéu té quyét dinh dén cac giai doan nuoi cay sau do (hlnh 2-C, D) Mot
dac tinh khac ciing c6 vai trd rat quan trong d6 1a dic tinh da chdi cua glong Pic tinh da chdi (3 choi/mau
tro 1én — hinh 2- -F) anh huong dén hiéu qua Chuyen gen sau nay. Trong 20 glong dau tuong nghién ctru, kha
ning tao da chdi cua cac gidng tuong ddi tot, dap umg duoc yéu cau (3 chdi tro 1én). Nhleu tac gia da
nghién ctru, danh gia kha ning tai sinh & nhiéu gidng dau twong khac nhau nham tim ra gidng thich hop cho



chuyen gen. P.M. Olhoft va cong su, 2001 dé tang ty I¢ da chdi bang cch loai bo choi dinh. Thuc té, thao
tac loai bo choi dinh dé 1am tang ty I€ tao da choi 1én gap nhiéu lan. Do vay, ngoai phu thudc vao dac tinh
cua giong, ky thuat nubi cay c6 vai tro rat Ion (hinh 2-E mau khéng tao da choi do thao tac).

Bang 1: Kha ning tiép nhan gen cia mét s6 gidng dau twong
, Téng| Tyle | GUS'/50 | . . Md‘(;’c
STT | Gibng 6 | nay miu (Oy/o Y | bidu
mau | choi nhu¢m n
hién
1| KW 92 85,87 40 80 | ++
2| BbT26 115 60,87 35 70 | ++
3| DT84 123 62,60 41 82 | +++
4|1 DT90 100 86,00 38 76 | +++
5| DT96 100 79,00 41 82 | ++
6 | DT2003 100 88,00 37 74 | ++
7| DT2008 96 56,25 35 70 | ++
8 | DVN5 95 70,53 24 48 | ++
9 | VN6 100 | 83,00 45 90 | +++ Hinh 2: chuyén gen thdng qua
10 | BVN9 100 64,00 44 88 | +++ Arobacterium tumefaciens
11 | DVN10 112 67,86 36 72 | ++ .
12 | DVN11 99 66.67 26 52 | + A- half-seed dung Iéy nhié[n VGi
13 | D2101 100 65,00 31 62 | + A.tumefaciens;B- mau bi t6n~thu?0rng do
14 | vX93 100 79,00 39 78 | ++ héa chat khir trung; C,’ D- mau CE,) mau
15 | PT22 108 | 79,63 33| 66| + xanh djc trung cua giong; E- Mau i
16 | Coc Chum 100 89,00 8 56 | ++ sinh kém;F- Mau tai sinh tot; G- Biéu
17 VCB 100 92,00 a1 82 | ++ hién cta gen gus (mau xanh- huorng miii
18 TVMK 117 74.36 12 84 | ++ ten) sau 5 ngay dong nuoi Cay, H-K:
19 | Tho Xuan 100 76,00 37 TR Biéu hién ctia gen gus sau tai sinh choi
20 | A28 97 | 60,82 8| 16| + 14 ngay

Biéu hign criia gen GUS

Sy biéu hién cua gen GUS & cac gidng duoc kiém tra sau 14 ngay nudi ciy tai sinh trén méi trudng
SIM khéng c6 chat chon loc. Két qua cho thay, ty 1& biéu hién tam thoi cia gen théng qua gen GUS dao
dong tir 16-90%. Trong d6 cac gidng BVN6, DVN9, DT84, VMK, VCB ¢6 ty Ié biéu hién cao hon cac
giéng khac (trén 80%). Kha ning tiép nhan gen cua cac giéng dya trén mau sic, viing biéu hién cua gen
GUS nhan thiy céc giong DT84, DT90, DVN6, DVN9 co kha néng tiép nhan gen tot ( +++) (h|nh 2-H-K),
céc gibng c6 murc do tiép nhan gen yéu gom A28, BT22 (+). Cac gidng con lai c¢6 kha ning tiép nhan gen &
murc d6 trung binh (++).

Gen GUS la gen chi thi, dugc sir dung rong rai trong nghién ciru chuyén gen thyc vat. Phan I6n gen
GUS dugc sur dung vai vai tro thdng bao, nghién ctru chirc ning ciia cau trdc vector, ching vi khuan hay su
tiép nhan gen tam thoi cua cac dbi tugng quan tam. Két qua thu duoc cho thay higu qua bleu hién gen tam
thoi théng qua gen GUS ¢ cac gidng dau tuong kha cao (bang 1). Piéu nay ching té ciu trdc vector
pCambia3301 va chang vi khuan EHA105 tuong dbi thich hop voi chuyén gen dau tuong. Cung hé¢ thong
vector trén, Tran Clc Hoa, 2007 da sir dung bién nap cho 42 giéng dau twong khac nhau bang phuwong phap
nét 1a mm va thu dugc két qua kha cao & ty I¢ biéu hién tam thoi cua gen GUS (trung binh 60,4%). Két
qua phan tich Southern blot cho thiy hiéu qua chuyen gen dat 2-5% (Tran Thi Clc Hoa, 2008). Phuorng
phép half-seed rit ngan dwoc thoi gian nudi cdy niay mam hat 3-5 ngdy. Kha ning xadm nhiém cia
Agrobacterium hiéu qua hon, két qua nghién ctru nay da dwoc Margie M. Paz va cong sy chirng minh nim
2005. Néu bo qua yéu té do genotype chi phdi, khi so sanh két qua thu duoc cua ching toi véi két qua cua
Tran Thi Clc Hoa, 2007 thi phan nao ciing cho thdy hiéu qua ciia phuong phap.

Két luan

Nghién ciu kha ning tiép nhan gen cua mot sé gidng dau tuong cua Viét Nam thong qua vi khuan
Agrobacterium tumefaciens cho thiy hiéu qua bién nap gen tam thoi thong qua biéu hién caa gen GUS khé
cao, trung binh dat 70,10%. Trong d6, mot s6 giéng nhu DT84, DVN6, BVN9, DT90 c6 ty I¢ biéu hién cao
(76-90%), mirc do biéu hién tét (+++). Pay 1a nhitng giéng co tiém ning phuc vu nghién ctu tao gidng dau
tuong bién d6i gen cua Viét Nam



STUDY ON THE GENETIC RESPONSE CAPACITY OF SOME VIET NAM SOYBEAN

CULTIVARS [Glycine max (L.) Merr.] VIA Agrobacterium tumefaciens
Nguyen Tien Dung', Ngo Xuan Binh
Summary

Our research was based on the Margie M. Paz et al method. Mature seeds of twenty soybean cultivars were
sterilized and soaked in sterilization distilled water for 20 hrs before infected with A.tumafaciens. Half-seed
explants which were including embryo axis were infected with A.tumafeciens EHA105 strain. The EHA105
strain carried a binary vector pCambia3301 containing GUS gene reporter. After 14 days on the shoot
inducion medium (SIM) we checked genetic response ability via GUS gene expression. The results showed
that the GUS expression frequency were range from 16 to 90 percents (mean 70,10%). The DT84, DVNG6,
DVN9, DT90 cultivars were high GUS expression (76-90%) and strong expression (+++). These may
useful cultivars for transform interested genes to make genetic soybean of Viet Nam.

Key words: Agrobacterium, half-seed, transformation, soybean.
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