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SUMMARY

Breeding of GM soyabean resistant to pests in Vietnam

This study aimed at developing transgenic soybean varieties resistant to insects to help increasing the
yield and production of soybean in Vietham. We used the vector pPTN791 which contained 2 T - DNA of which
1 T - DNA carried the gene soycry1Ac for insect resistance and 1 T - DNA carried the selectable marker gene
bar. Transformation method using cotyledonary nodes infected with Agrobacterium tumefaciens was applied to
Vietnamese variety MTD176 and 2 introduced varieties, Maverick, Williams 82. High transformation efficiency
that was achieved in this study helped producing a large number of TO and T1 lines confirmed by Southern blot
analysis. By using the vector containing 2 separate T - DNA, the segregation between the gene soycry1Ac and
the gene bar occurred right in T1 generation facilitating the selection T1 lines which carried only the gene
soycrylAc. The transgenic lines carrying the gene soycrylAc were selected in subsequent generations. The
insect feeding test showed that the transgenic lines had significantly higher resistance as compared to the non
- transformed varieties offering a high opportunity to develop the first Vietham transgenic soybean varieties
for production.
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I. MO PAU

V6i su phat trién ctia cong nghé sinh hoc,
dién tich cay trong bién d6i gen trén thé gidi
ngly cang ting, 1én dén 134 triéu ha trong nim
2009. Pau twong [Glycine max (L.) Merr.] bién
d6i gen chiém dién tich 16n nhét trong tong dién
tich ciy bién ddi gen véi dién tich 76 triéu ha,
chiém 57% dién tich ciy bién dbi gen va 77%
téng dién tich ddu tuong toan cau (90 triéu ha).
O Viét Nam, dau tuong 12 cdy thue pham quan
trong, dién tich gia tang tu 120 nghin ha nam
1995 1én 200 nghin ha niam 2009, véi nang suit
tuong ung ting tir 1 tAn/ha 18n 1,4 tAn/ha. Ning
suat dau twong hién nay ¢ nudc ta thip hon binh
quan thé gidi.

Tang san lwong ddu tuong san xuét trong
nudc 1a yéu cau cap thiét vi hang nim nude ta
phai nhap khau mot khdi luong dau tuong 1dn.
Trong san xuét dau tuong, sdu hai 1a mot trong
cic yéu té han ché ning suét chinh, vi vdy viéc

' Vién Lia Ddng bing song Ctiu Long.
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tao chon giong dau twong bién d6i gen c6 tinh
khéang sau cao s¢ khong nhitng gitip tdng nang
sudt ma con giam chi phi do giam luong thudc
tror sdu. Theo muyc tiéu nay, ching tdi da tién
hanh nghién citu tao chon gidng dau tuong bién
d6i gen khdng sdu dé tmg dung vio san xuat &
Viét Nam.

II. VAT LIEU VA PHUONG PHAP

1. Plasmid va chiing vi khuin Agrobacterium
tumefaciens

Plasmid pPTN791 chtta 2 T - DNA riéng
biét, trong d6 1 T - DNA mang gen khing siu
soycrylAc va 1 T - DNA mang gen danh dau
chon lgc bar (hinh 1). Plasmid pPTN791 sau khi
dugc kiém tra bang cich cét v6i enzyme giGi han
Xbal, Hindlll+Sacl dugc
Agrobacterium  tumefaciens
(Hood va ctv., 1986).

bién nap vao
ching EHA101
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Hinh 1. Plasmid pPTN791(13590 bp) chira 2 T - DNA, mét T - DNA mang gen ddnh déu bar,
mot T - DNA mang gen khdng sdu, soycrylAc (LB: bo trdi, RB: bo phdi)

2. Gidng dau twong, phwong phéap chuyén nap
va chon lgc

Gidng dau twong diung chuyén nap gen
khdng siu gom giéng dau twong Viét Nam,
MTD176 va 2 giéng nhap nodi, Maverick va
Williams 82. Phwong phdp nudi ciy A.
twmefaciens v 1ay nhidm ndt 14 mam véi A.
tumefaciens, chon loc béng glufosinate va tai sinh
cdy duoc thuc hién theo quy trinh cta Tran Thi
Cic Hoa (2008a, 2008b).

Cay chuyén nap gen so khoi TO duoc thanh
loc bang boi thube diét co Liberty trén 14 theo
phuong phdp cta Tran Thi Cic Hoa, 2008c dé
chon cay khang Liberty trong trong nha ludi.

3. Phan tich PCR va Southern blot

DNA duoc trich tur 1a dya theo phuong phdp
cta Dellaporta va CTV. (1983). Céc dong bién dbi
gen khang thuoc diét co Liberty dugc chon dé
phén tich sy hién ctia gen bar bang PCR. Cip moi
cho gen bar: Mbi 1 (Forward) 5° - GAA GTC
CAG CTG CCA GAA AC -3’ va mdi 2 (Reverse)
5" - GAC GACCTC GTC CGT CTG-3’.

Phan tich Southern blot dwgc thuc hién dé
xéc dinh sy gan ciia gen har hodc gen soycryvlAc
vao nhidm sic thé cua ciy bién d6i gen. St dung
phuong phdp danh diu bang DIG va phan tich
Southern blot co ban duwa theo Wiinn va CTV.
(1996) véi vai cai tién cho cay dau tuong.

4. Thir nghiém tinh khang sau

Cic dong T2 va 12 dong T3, T5 bién déi gen
va giéng d6i chimg (MTD176 va Maverick) dugc
danh gid tinh khang sau bing phuong phdp tha
sau theo phuong phdp cua Walker va CTV.
(2000). Sau bit dau dugc tha khi cy ddu tuong
dugc 35 ngay tudi. Mdi dot tha 10 siu xanh da

lang tudi 2 - 3, cdc dot tha siu c4ch nhau 2 ngay.
Tong cong c6 4 dot tha sau. Ti 1& 14 bi sdu an
dugc danh gia sau 7, 14, 21 va 28 ngay sau khi
bét ddu tha siu. Thi nghiém duoc b trf theo kiéu
khéi hoan toan ngau nhién. Ti 1& 14 bi sdu an
trung binh trén cic cd thé thuoc mdi dong dau
duoc chuyén d6i bing cong thic arcsine x V phan
tram. Sy khac bi¢t gitta cdc dong dugc xac dinh
phép thtr Duncan. Chuong trinh SPSS dugc ung
dung trong phan tich thong ké.

III. KET QUA VA THAO LUAN
1. Tao chon dong TO

Phuong phap chuyén nap gen chiing ti thuc
hién dd dat hiéu qua cao trong tao ra cac dong
dau twong TO bién d6i gen. Tir 3020 mau lay
nhiém di tdi sinh duoc 64 dong TO sau khi qua
chon loc bing glufosinate. Phan tich Southern
blot ghi nhan 43/64 dong TO mang gen bar va
trong sb 43 dong mang gen bar c¢6 34 dong dong
thoi mang gen soycryl/Ac. Nhu vy, hi¢u qua
chuyén nap gen dat 43/3020 hay 1,4%, day 1a ty
1¢ cao ddi véi cAy dau tuong von ddp tng thap
d6i chuyén nap gen.

Hinh 2 trinh bay mét trong cic két qua cua
phén tich Southern blot khéng dinh sy hién dién
ciia gen soycrylAc (bing 2985 bp), két qua nay
cho thdy 6/12 dong TO (dong s 2, 4, 6, 7, 8 va
10) mang gen soycrylAc.

Hai gen bar va soycrylAc nam trén T - DNA
khdc nhau nén duoc chuyén nap vao cdy mot
cich doc 14p, tuy nhién hién tuong ddng chuyén
nap xay ra, trong nghién ctru cua chuing toi, ty 1€
dong chuyén nap 1a 34/43 hay 79%. Cac dong TO
mang gen bar va soycrylAc duge chon dé trong
ra dong T1.
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Plasmid DNA

SoyCrylAc
2985 bp

Hinh 2. Phan tich Southern blot cdc dong ddu twong TO giong Maverick

DNA dugc cat doan bang HindIIl va Sacl. Mang dugc lai véi DNA ¢6 mang gen soycrylAc. DIG. Mili tén

chi chidu dai 2985 bp mang gen soycrylAc

M: Thang danh déu, -: D6i chimg 4m, +: Plasmid DNA

1: HS24 - 5, 2: HS24 - 8, 3: HS24 - 10, 4: HS25 - 1, 5: HS25 - 5, 6: HS25 - 6, 7: HS25 - 9, 8: HS25 - 10, 9:
HS25- 11, 10: HS25 - 17, 11: HS25 - 18, 12: HS26 - 1

2. Tao chon dong T1

Hat ciy TO (mang gen bar va gen
soycrylAc) dugc trong dé cho ra cy T1. Tong s6
dong T1 dugc phan tich 1a 201 dong tir 18 dong
TO do6c lap. Két qua phan tich Southern blot cia
201 dong T1 dugc trinh bay ¢ bang 1.

Két quéa phan tich Southern blot cho thay:

- 14 dong TO (sé tha ty tir 1 dén 14 trong
bang 1) cho 164 dong T1 c6 phan ly dbi véi 2
gen bién nap bar va soycrylAc, trong d6 68
dong mang cd gen bar va soycrylAc, 38 dong
mang gen bar, 12 dong mang gen sovcrylAc, 46
dong khong mang gen nao. Nhu vdy ngay tir thé
hé¢ T1 d3 cé su phin ly gen bar khoi gen
soycrylAc va ¢6 thé thu nhan ngay ciy chuyén
gen chi mang gen soycrylAc ma khdng mang gen
danh dau chon loc har. Ty 1& phan ly gen bién
nap ngay & thé hé T1 1a 7,3% (12/164). Pay la
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mot wu diém khi diing vector mang 2 T - DNA vi
¢6 thé loai duoc gen danh diu chon loc ra khoi
cdy bién d6i gen.

-2 dong TO (sé thtr ty 15 va 16) cho 22 dong
T1 mang ca mang ca gen har va soycrvlAc (hai
gen khong phan ly).

-2 dong TO (s6 th tw 17 va 18) cho 15 dong
T1 khong cé mang gen bar va ciing khong mang
gen soycrvlAc.

Tinh téng cong trong 201 dong T1 ¢ 12
dong mang gen sovcrylAc, 39 dong mang gen
bar, 90 dong mang ca 2 gen bar va soycrylAc va
60 dong khong mang gen nao.

Bing thir nghiém tinh khing thubc trir co
Liberty trén cdc dong T1 két qua thu duogc 129
dong khing Liberty, phan tich Southern blot cho
thdy cdc dong nay déu mang gen bar.
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Bang 1. Két qud phan tich Southern blot cdc dong T1 chuyén nap gen voi vector pPTN791

i i Két qua phan tich Southern blot cac dong T1
) Dong TO mang 2 | S6 dong T1 (dé | Sé dong T1 (sb déng)

T Tén giong gen bar va phan tich bang k_héng - -

soycry1Ac Southern blot) Liberty bar* soy" :g;_ 2g;+
1 MAVERICK HS 22 - 01 7 2 2 0 5 0
2 MAVERICK HS 22 - 05 11 5 0 0 6 5
3 MAVERICK HS 22 - 13 12 8 0 0 4 8
4 MAVERICK HS 23 - 04 10 7 0 0 3 7
5 MAVERICK HS 23 - 06 17 11 11 0 6 0
6 MAVERICK HS 25 - 10 12 8 0 0 4 8
7 MAVERICK HS 40 - 01 3 3 3 0 0 0
8 MAVERICK HS 40 - 04 3 2 2 0 1 0
9 MTB176 H3 - 01a 12 8 0 0 4 8
10 MTD176 H5 - 01 13 10 1 3 0 9
11 MTD176 H6 - 1a 19 16 3 3 0 13
12 MTB176 H6 - 1b 14 6 0 3 5 6
13 MTB176 H9 - 01 24 17 17 0 7 0
14 wa2 HW4 - 01 7 4 0 3 0 4
15 MAVERICK HS 21 - 05 10 10 0 0 0 10
16 MAVERICK HS 25 - 01 12 12 0 0 0 12
17 MAVERICK HS 24 - 01 12 0 0 0 12 0
18 wa2 P1-1 3 0 0 0 3 0
Téng sé 18 201 129 39 12 60 90

K/N: S6 dong khing Liberty/sd dong nhidm Liberty; Soy™: C6 gen soycrylAc, khong ¢6 gen bar; Bar™: C6 gen bar,

khong c6 gen soycrylAc; Bar™ soy” Khoéng c6 gen bar,

soycrylAc; W82: Williams 82.

3. Tao chon dong T2, T3

Két quéa phan tich Southern blot ciia 2 quan
thé T2 cua gidng MTP176 ghi nhén:

Trong 12 dong T2 tir dong T1 H6 - 1a - 01
(dong T1 nay mang gen soycrylAc nhung khéng
mang gen bar) ¢ 10 dong mang gen soycrylAc
va 2 dong khong mang gen soycrylAc (2 dong
nay bi loai bo) (hinh 3). Trong 17 dong T2 tir
dong T1 H6 - la - 09 (dong T1 ndy mang gen
soycrylAc nhung khong mang gen bar), tit ca
déu mang gen soycrylAc.

khéng c6 gen soycrylAc; Bar'soy': Cé gen bar, c6 gen

Téng s6 tur 2 dong T1 trén da tao chon dugc
27 dong bién d6i gen T2 chi mang gen
soycrylAc, cac dong nay dang & thé hé T3.

Tinh khing Liberty ctiia cia 221 dong T2
phat trién tir 13 dong T1 (mang gen har va
soycrylAc) cho thdy, 163 dong khang va 58 dong
nhiém. Trong khi tinh khdng Liberty cta cua 128
dong T2 phét trién tir 7 dong T1 khac (mang gen
bar va soverylAc) cho thay cdc dong déu khang
Liberty. Cdc dong T2 khdng Liberty duoc kiém
tra sy hién dién cua gen bar va soycrylAc bing
phén tich Southern blot.
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He-1a-1-03 N
H6-1a-1-04 ()
H6-1a-1-05 D)

Hb-1a-1-01 ()
H6-1a-1-02 D)

12216 —

3054 —

2036 —

H6-1a-1-07 D
H6-1a-1-08 ()
H6-1a-1-10 (D)
He-1a-1-11 N
Hb-1a-1-12 (W)
H6-1a-1-15 D
H6-1a-1-17 D

SoyCrylic
2985 bp
iy

Hinh 3. Phén tich Southern blot cdc dong T2 nhiém Liberty tir dong T1 (H6 - 1a - 1/MTD176)
ghi nhdn 10/12 dong mang gen soycrylAc.

DNA dugc cit doan bang HindIII va Sacl. Mang dugc lai véi DNA ¢6 mang gen soyerylAc.
Miii tén chi kich thudc 2985 bp cla gen soycrylAc; (+) Plasmid DNA

4. Panh gia tinh khang sau

Céc dong chuyén nap gen T2 dugc ddnh gid
tinh khéng sau dé chon céc dong khang cao bing
cach cho sau xanh da lang n¢ &n 14 dau twong cia
cdy T2 chuyén gen va cdy ddi ching (khong
chuyén gen). Két qua ghi nhan trong 45 dong T2
ctia gibng MTP176, c6 7 dong gy trong luong
sdu giam dang ké so véi dbi chung; Trong 17 dong
T2 ciia gibng Maverick, c6 3 dong gy trong
lwgng siu giam ddng ké so véi doi chiing. Panh

% 14 thiét hai

gia 12 dong (1 dong T3, 11 dong T5) cia MTD176
cho théy cac dong bién doi gen cé ty 1€ 14 bi thiét
hai do sau an 14 (sdu xanh da ldng) thip hon c6 ¥
nghia so vé6i déi chimg (MTP176) (hinh 5). Dong
bién d6i gen s6 12 (T5/4H6 - 1a - 9 - 135 - 6) ¢6
19,9% 14 bi thiét hai so vdi 62,6% 14 bi thiét hai
ciia giéng MTP176 (Hinh 4). Két qua thu
nghiém tha siu trén giong dbi chimg va dong
bién d6i gen MTP176, Maverick dugc ghi nhan
6 hinh 5 va 6.
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Hinh 4. Ti I¢ (%) ld bi sdu an trung binh cua cdc dong sdu sau 28 ngay thd sdu

Ky hidu: 1: MTD176 Déi chimg; Tir 2 - 13: Dong bién ddi gen;
2: T3/T2H5 - 1 - 11-20;3: T3/T2H5- 1 - 11 - 38; 4: TS/T4H6 - 1a-9-5-16-8; 5: TS/T4H6 - 1a-9 - 5- 16 - 12;
6: TS/T4H6 - 1a- 9 - 10-2-5;7: TS/T4H6 - 1la-9- 13- 1-9; 8: TS/T4H6 - 1a-9 - 13 - 1 - 12; 9: T5/T4H6

-la-9-13-1-20;

10: T5/T4H6-1a-9-13-3-2;11: TST4H6 -1a-9-13-3-18; 12: TS/4H6 - 1a-9 -135-6; 13:

T5/T4H6-1a-9-13-11-19
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IV. KET LUAN

Két qua nghién ctu cho thdy hé théng
chuyén nap gen ma ching toi sir dung c6 hidu
quéa cao trong tao ra cic dong dau twong bién ddi
gen mang gen khdng siu sovcrylAc, trong d6 cé
cdc dong chi mang mang gen khing siu va khong
mang gen ddnh dau chon loc bar. Thir nghiém
tinh khang sau cho thiy cdc dong bién ddi gen
biéu hién tinh khang siu cao hon mét cich ¢6 y
nghia so véi giéng khong bién doi gen. Cac dong
déu twong bién d6i gen khang siu dau tién duwoc
tgo ra 1gi Viét Nam ¢ thé dua vdo khao nghiém
vao nam 2012.
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Hinh 5. Két qua ghi nhdn sau 28 ngay tha sdu ¢ giong doi chimg MTPI176 (a)
va dong dau twong bién doi gen tir giong MTP176 (b)

()

(d)
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Hinh 6. Két qud ghi nhdn sau 28 ngdy tha sdu ¢ giong doi chimg Maverick (c)
va dong dau weong bién doi gen tir giong Maverick (d)
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