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TOM TAT

Giéng mia VN84-4137 qua bwéc dau khao sat kha ndng dap trng chuyén gen véi cac két qua kha quan, duoc tiép
tuc thwe hién cac bwéc trong nghién clru bién nap gen Bt tdng hop cry1Ab va gen lai tdng hop cry1B-cry1Ab. Md seo
sau khi gay nhiém véi Agrobacterium tumefaciens dwoc chon loc trén méi truéng tao mé seo ¢ phosphinothricin (PPT)
3 mg/l. Cac khdi mo seo phat trién tét dwoc chuy&n sang méi trwéng tai sinh chon loc dé nhan cac chdi khang. Ba dong
chuyén gen cry1Ab va 1 dong chuyén gen cry1B-cry1Ab dwoc xac dinh sau khi phan tich di truyén bing PCR va
Southern blot. Khi kiém tra biéu hién protein véi que thty nhanh, ca bdn dong chuyén gen déu cho két qua dwong tinh.
Cac cay chuyén gen d&u cé kiéu hinh binh thwéng va phat trién tét khi tréng trong vedn wom.

T khoa: Agrobacterium tumefaciens, cay mia, chuyé&n gen, cry1Ab, cry1B-cry1Ab, khang sau

Transformation of Sugarcane (Saccharum officinarum L.)
with Insect Resistance Genes cry1ab, cry1b-cry1ab

ABSTRACT

The sugarcane variety VN84-4137 that was successfully confirmed with preliminary transformation experiments
was further transformed with Bt genes including a single synthetic gene cry1Ab and a hybrid synthetic gene cry1B-
cry1Ab. After infection and co-culture with Agrobacterium, sugarcane calli were selected on callus induction medium
with 3 mg/l phosphinothricin (PPT). Resistant calli were transferred to selective regeneration medium for shoot
induction. Three cry1Ab lines and one cry1B-cry1Ab transgenic line were identified by PCR and Southern blot.
Protein expression of Cry1Ab and Cry1B-Cry1Ab assayed by quick test kit gave positive results. Transgenic plants
exhibited a normal phenotype.

Keywords: transformation, sugarcane, Agrobacterium tumefaciens, cry1Ab, cry1B-cry1Ab, insect resistance.
. - N dau, cac gen cry ma héa doc t6 dudc st dung &
1. PAT VAN DE

Chuyén gen biéu hién doc t& Bt (de Maagd
et al., 2001; Schnepf et al., 1998) c6 ngudn goc

dang tu nhién, sau dé, dé tang mic biéu hién va
tinh ddc, cac gen nay dudc tong hop nhan tao véi
nhiéu bién d6i vé trinh tu, ngoai ra, ching con

tit vi khuéin Bacillus thuringiensis, trén thuc
vat da dudce nghién ctu ting dung trén nhiéu dsi
tugng khac nhau nhim nang cao kha ning
khang sau mot cach dac hiéu cta cay trong, bao
dam hiéu qua canh tac va tranh sy lam dung
thudc tri sdu qua nhiéu gay anh hudng dén méi
truong va stic khoe con ngudi. Trong thoi ky
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¢6 thé dugc két hop véi nhau dé tao hiéu tng
pyramiding khi biéu hién (Arvinth et al., 2010).
Do sdu duc than mia gay hai tu bén trong
than (Phan Tuong Loc va cs., 2012; Fauconnier
et al., 1993) va rudng mia trudéng thanh c6 mat
do cay moc day dic, 1a rat sic, gay khé khan cho
viéc phun xit thuéc (Fauconnier et al., 1993)



Phan Tuwdng Loc, Hoang Van Duong, Mai Trwdng, Lé Tan Drc, Tran Thi Ngoc Ha, Van DAc Thanh, Pham Btrc Tri,

nén viéc khang siu thong qua biéu hién gen Bt
¢6 y nghia thuc t& dang ké (Arencibia et al.,
1997; Christou et al., 2006; de Maagd et al.,
2001). Nghién ctu chuyén céc gen khang sau
crylAb (Arvinth et al.,, 2010; Arvinth et al.,
2009; Braga et al., 2003; de Maagd et al., 2001)
va gen crylB-crylAb (Bohorova et al., 2001; de
Maagd et al., 2001) vao giohg mia VN84-4137
(Viéet Nam) da dugc ching toi thuc hién, bude
dau cho nhiing két qua kha quan vé nudi cay mo
mia in vitro, kha nang dap tng chuyén gen déi
v6i gidng mia va chon loc dudc moé seo mia
khang PPT sau khi gay
Agrobacterium tumefaciens (Phan Tuong Loc va

nhiém véi

cs., 2012). Cac nghién ctu tiép theo vé hoan
thién chon loc, phan tich di truyén, danh gia
hinh thai va xac dinh biéu hién protein Cry1Ab
va Cry1B-CrylAb cta cdy mia chuyén gen dugc
ching t61 gi6i thiéu trong bao cao nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

- Giong mia VN84-4137 dudc cung cap bdi
Trung tAm Nghién ctu va Phéat trién Mia
Duong, xa Phd An, huyén Bén Cat, tinh Binh
Duong .

- Hai chung vi khuén Agrobacterium
tumefaciens mang vector plasmid dong dé
chuyén gen nhu sau:

+ Plasmid pCRY1B-1Ab c6 kich thudc
khoang 17kb, viing T-DNA mang c&u tric biéu
hién gen khang siu Pubi/crylB-cryl1Ab/Tnos
(cry1B-crylAb: gen lai - téng hop) va céu tric
biéu hién gen khang PPT dung dé chon loc
P70S/bar/V358S.

+ Plasmid pCAMBIA3301-cryl1Ab, da duge
bién nap va gilt trong E. coli, c6 kich thuéc
15,6kb, viing T-DNA mang ciu tric biéu hién
gen khang siu Pubi-1/cry1Ab/Tnos va ciu tric
biéu hién gen khang PPT dung dé chon loc
P35S/bar/V358S.

- Mbi trudng nuéi cay thuc vat bao gébm cac
thanh phan dudc phoi hop cu thé theo cac muc
dich nuéi cdy khac nhau nhu sau: cac khoang
cua mdi truong MS (Murashige-Skoog, 1962);
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cac vitamin cua mo6i truéng MS hodc B5
(Gamborg, 1968); casein 0,5 g/l; dudng succrose
30 g/l; agar 10 g/l; chat diéu hoa sinh trudng 6-
Benzyladenine (BA), a-Naphthalene acetic acid
(NAA) va 2,4-dichlorophenoxy acetic acid (2,4-
D). pH ctia méi trudng dude diéu chinh 6 5,8.

2.2. Phuong phap

2.2.1. Kiém tra su hién dién cia cidc gen
bar, crylAb va crylB-crylAb bang phuong
phap PCR

Thanh phan ctia phan dng PCR gém 5ul
buffer PCR 5X, 0,5ul dANTP 10mM, 0,25ul taq
polymerase 5 U/ul, 2ul mbi xudi 1uM, 2ul méi
nguge 1uM, 1ul DNA khuon, thém nuée cat via
du thé tich 25ul.

Trinh tu cac gen can nhan dién dudc
khuéch dai théng qua cac méi va cac chuong
trinh nhiét cua phan ting PCR nhu sau:

- Gen crylAb: méi xudi (pl) 5-
TTCCTTGGACGAAATCCCACC-3’; mdi ngudc
(p2) 5-GCC AGAATTGAACACATGAGCGC-3;
kich thudc doan DNA muc tiéu khuéch dai la
559bp; chuong trinh nhiét phan tng PCR: 94
°C/4 phit, [94 °C/30 gidy, 54 °C/1 phit, 72 °C/90
gidy] (35 chu ky), 72°C/10 phuit.

- Gen bar moéi xubi (pb) 5-
ATGAGCCCAGAACGACG-3; mdi ngudc (p6)
5-TCAGATCTCGGTGACGG-3; kich thudc
doan DNA muc tiéu khuéch dai 1a 500 bp;
chuong trinh nhiét phan tng PCR: 94°C/5 phuit,
[94°C/1 phit, 62°C/1 phit, 72°C/1 phit 30 gidy]
(835 chu ky), 72°C/5 phut.

San phdm PCR dudc bao quan & 4°C cho
d6n khi ding.

2.2.2, Phan tich Southern blot

Phéan tich Southern blot dugc thuc hién véi
bo kit Amersham ECL Direct Nucleic Acid
Labelling And Detection Systems (GE
Healthcare, UK) va quy trinh cia GE Healthcare
(GE Healthcare, 2006). Probe 1a doan trinh tuy
cta gen crylAb duge dong héa bing PCR c6 kich
thuée 559bp. Cac bang DNA lai dugc ghi nhan
bing phim X quang 4m ban cta Fuji thong qua
phan tng phat sang quang héa.
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2.2.3. Kiém tra biéu hién cua gen crylAb,
crylAb-1B trong céic dong chuyén gen bing
kit thit nhanh

Protein CrylAb va CrylB-CrylAb biéu
hién trong cac dong mia chuyén gen dugc xac
dinh bang kit thit nhanh CrylAb/Cry1Ac lateral
flow Quickstix Strip ™ ctia Envirologix, thong
qua moét phan ting mién dich véi protein CrylAb
c6 két hgp hién mau. Phan tng duong tinh cho
hai vach hién mau, trong khi phan ting 4m tinh
chi cho mot vach hién mau trén que thu
(Envirologix Inc., 2012).

M5 la cta cdy chuyén gen duge nghién 18y
dich va cho thadm vao dau nap mau caa que thi.
DPé que 6 nhiét d6 phong va xem két qua
(Envirologix Inc., 2012).

2.2.4. Panh gia kiéu hinh cia cic dong mia
chuyén gen tréng trong vuon uom

Cac dong mia chuyén gen va d6i chiing dudc
chuyén ra tréng trong vuon uom va ghi nhan
cac théng s6 kiéu hinh vé chiéu cao than, dudng
kinh than, s& 14, kich thuéc 14 & cac thoi diém
bit dau trong, 30 ngay va 60 ngay sau khi
trong. Qua d6, danh gia kha ning sinh trudng
ctia cic dong mia chuyén gen so véi d6i chiing.

3. KET QUA VA THAO LUAN

3.1. Chon loc cAy chuyén gen

M6 seo mia sau khi gdy nhiém véi cac
chung Agrobacterium tumefaciens mang
plasmid pCRY1B-1Ab hoiac pCAMBIA3301-
cry1Ab duge chon loc trén méi trucng tao mo seo
(Phan Tudng Léc va cs., 2012) c¢6 bs sung PPT &
néng do 3 mg/l va khang sinh diét khudn
cefotaxime 6 néng d6 500 mg/l. Mot s6 cum md
nhé ndm xen trong cac khéi mo khang duge PPT
va tiép tuc phat trién gia ting kich thude. Sau 1
thang cac khéi mé seo khang PPT va phat trién
t6t (Hinh 1A) duge chuyén sang méi trudng tai
sinh chon loc (Phan Tudng Loc va cs., 2012) c6
b6 sung PPT 3 mg/l. Khang sinh cefotaxime van
duge duy tri trong moi truong 6 nong do 500
mg/l dé tranh Agrobacterium tumefaciens téi
nhiém. Mot vai khéi mo bét dau c6 su phét sinh
hinh théi chdi, tao thanh cac diém mau xanh
sau 7 ngay (Hinh 1B). Cac so khdi 14 phéat trién
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sau khoang 3 tuin tao thanh cac chéi hoan
chinh (Hinh 1C, D) va sau 6 tuan dat chiéu cao
khoang 2,5cm, céac chdi tao thanh déu cé kiéu
hinh binh thuong, 14 mau xanh, phién 14 rong,
dai (Hinh 1E). C6 3 choéi tach biét thu duge tir
cic cum mo dugc gdy nhiém véi chung A .
tumefaciens mang plasmid pCAMBIA3301-
crylAb va 1 chéi thu duge tit mo gay nhiém véi
chiing mang plasmid pCRY1B-1Ab. Cic khéi
mé con lai khong thé tai sinh chéi, déu bi hoa
den va chét.

Cac chdi thu duge & trén duge chuyén sang
mdi truosng MS c6 bé sung NAA 3 mg/l, PPT 3
mg/l va cefotaxime 500 mg/l. Sau 1 thang, chéi
phat trién thanh ciy hoan chinh véi bo ré duge
hinh thanh dai khodng 2cm, than cé chiéu cao
khoang 3,5cm (Hinh 1F). Cdy chuyén cac cay
nay sang moi truong MS khéng c6 chit diéu hoa
sinh trudng, c6 b6 sung chéit chon loc PPT 3
mg/l, ciy ti€p tuc phat trién, sau 4 tudn co la
xanh tot, ré gia ting vé s6 lugng va chiéu dai
trong khi cdy d6i chitng ngiing phat trién 14 mat
dan mau xanh, héa nau va chét.

Két qua thu duge 3 dong chuyén gen crylAb
gia dinh dugc quy dinh la cac dong V1, V2, V3
va 1 dong chuyén gen crylB-crylAb gia dinh
dudc quy dinh la V4.

Quy trinh chuyén gen ctia ching t6i dudc
tham khao theo b4o céo cia Santosa (Santosa et
al.,, 2004). Tac gid nay st dung md seo lam
nguyén liéu chuyén gen véi Agrobacterium
tumefaciens thay vi mo6 phén sinh trong 161 ngon
cua cdy mia ex vitro nhu cic céng trinh khéc
(Enriquez-Obregon et al., 1998). Uu diém cua
phuong phap, theo tac gia, 1a rdt ngan dudc thoi
gian tao cay chuyén gen. Ngoai ra, tac gia ciing
dé cap dén tinh trang vi khuén bi tai nhiém va
khong thé diét dudc hoan toan trong qué trinh
nudi cay, chon loc, khi dung mé phan sinh
chuyén gen (Santosa et al., 2004). Trong nghién
cta ctiu ching téi, thoi gian ti gady nhiém mo
seo dén khi nhan duoc mo6 seo khang PPT, c6
biéu hién GUS khoang 1,5 thang , tuong tu véi
bdo céo cua tac gid Santosa (Santosa et al.,
2004). Cac ciy chuyén gen hoan toan khéng gip
tinh trang tai nhiém sau khi ngung bd sung
cefotaxime & giai doan ra ré.
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Hinh 1. Qua trinh chon loc va tai sinh cac thé chuyén gen mia

Ghi chii: A: mé seo sau 1 thang chon loc trén méi truong cé bo sung PPT 3 mg/l; B: mé seo bit ddu tai sinh chéi sau 7 ngay
chuyén sang méi truong tai sinh chon loc; C: céc phac thé 14 hinh thanh sau 12 ngay; D: chdi phét trién sau khoang 8 tudn; E:

chéi phat trién dat chiéu cao khodng 2,5 cm sau 1,5 thang; F: cdy phat trién hoan chinh vdi ré dai khodng 2 cm, chiéu cao than

khodng 3,5 cm sau 1 thang chuyén chdi sang méi truong tao ré .

3.2. Phan tich PCR

DNA ly trich tit cac dong mia chuyén gen
gia dinh khang to6t PPT 6 nong d6 3 mg/l, cay
nguyén ban va plasmid pCAMBIA3301-Cry1Ab
ly trich tit vi khuéin E.coli duge ding dé phan
tich PCR nham xéc dinh su hién dién cta cac
gen chuyén. Két qua dién di cac san pham PCR
ghi nhan dudc nhu sau:

& hinh 2A cho th&y, khi khuéch dai trinh tu
gen bar bing mdi chuyén biét, 6 mau déi ching
duong P va cac dong chuyén gen gia dinh V1,
V2, V3, V4 déu c6 bang nhu mong muén véi kich
thuée 500bp. Két qua nay ching to c6 su hién
dién cta gen bar trong tdt ca cac dong chuyén
gen V1, V2, V3, V4. Ngoai ra, 6 hinh 2B, khi
khuéch dai trinh tu gen crylAb bang mbi
chuyén biét, 6 mau déi ching duong P va cac

dong chuyén gen gia dinh V1, V2, V3, V4 déu c6
bang nhu mong muén véi kich thuéc khoang
559bp. Nhu vay, 6 cac dong V1, V2, V3 ¢ su
hién dién cta gen crylAb va 6 dong V4 c6 su
hién dién ctia gen két hop crylB-crylAb.

3.3. Phan tich Southern blot

Dé xac dinh su hoa nhap T-DNA cua cac
vector plasmid vao trong b6 gen, cac dong mia
chuyén gen V1, V2, V3, V4 dudc phan tich
Southern blot. DNA b gen ly trich tu 14 mia
clia cdy ex vitro trong trong nha luéi dudge cat
v6i cac enzyme giéi han HindlIl va EcoRI. Cac
enzyme nay c6 vi tri cit trén T-DNA cta hai
plasmid pCRY1B-1Ab va pCAMBIA3301-
CrylAb nhu hinh 3. Méi lai 1a trinh tu DNA
trén gen crylAb c6 kich thuée 559bp.
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L P N C V1 V2 V3 V4

500 kb 559 bp

Hinh 2. Phan tich PCR kiém tra su hién dién ctia gen bar (A) va gen crylAb (B)

Ghi chi: A. L: thang chuan; P: déi ching duong; N: d6i chitng 4m cdy nguyén ban; C: nuée cat; V1, V2, V3: cac dong chuyén

gen crylAb gia dinh; V4: dong chuyén gen crylB-cry1Ab gia dinh.
B. L: thang chuan; P: déi chiing duong; N: déi chitng 4m cdy nguyén ban; C: nude cat; V1, V2, V3: c4c dong chuyén gen crylAb

gia dinh; V4: dong chuyén gen cry1B-crylAb gia dinh.

| KaR H LB H V35S H bar H P70S [ Tnos H cry1Ab | cry1B H5‘UTR UbiH PUDbi ‘IRB|

EcoRlI Hindlll 6 kb Hindlll

-+ vass H bar H Pass H pubi H orytab H Tnos H Pass H gus [ Tnos H RB H KaR |

Hindlll 4,1 kb Hindlll EcoRlI

Hinh 3. So d6 cat gidi han trén cac vector plasmid

Ghi chu: A. Plasmid pCAMBIA3301-Cry1Ab; B. Plasmid pCRY1B-1Ab.

Hindlll EcoRl

Vi V2 V3 V4 v4 V3 V2 V1 L *

23,1kb
9,4kb
6,6kb

4,3kb

2,3kb
2kb

Hinh 4. Két qua phan tich Southern blot cac dong chuyén gen

Ghi chii: L: thang chuédn ) Hind III; P: déi chiing duong tir plasmid pCAMBIA3301-Cry1Ab; N: cay nguyén ban; V1, V2, V3:
céc dong chuyén gen crylAb, V4: dong chuyén gen crylB-1Ab.
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Khi cidt DNA téng s6 ctia cidc dong mia
chuyén gen V1, V2, V3, V4 véi enzyme gi6i han
HindIII, két qua lai dudc phat hién trén phim
nhu sau:

O mAu d6i ching duong va 3 dong chuyén
gen V1, V2, V3 déu xuit hién 1 bang lai ¢ kich
thudc khoang 4,1kb, dong chuyén gen V4 c6 1
bang & kich thuéc khoang 6kb, trong khi mau
doi chiitng am khong cé bang (Hinh 4). Két qua
nay chiing t6 trinh ty T-DNA trén cac vector
plasmid duge chuyén nguyén ven vao b gen caa
cac dong mia chuyén gen, khéong c6 truong hop
cac trinh tu bi gay, dut.

Khi cit DNA téng s6 cta cac dong mia
chuyén gen véi enzyme giéi han EcoRI, két qua
lai dugc ghi nhan nhu sau:

O cac dong V1, V2, V3, V4 ddu xuat hién
mot bang lai dam, day, rd nét cé kich thude khac
nhau. K&t qua nay cho thdy cac dong mia
chuyén gen déu c6 su chén ngdu nhién mét ban
cua doan T-DNA vao trong bd gen cua cay.
Ngoai ra, 6 dong V1, V2, V3 con xuat hién cac
bang kha md, khong day du so véi cac bang lai
néu trén ciing nhu so véi cac bang lai khi cét
bing enzyme gidi han HindIll, mot s6 bang cé
kich thuéc bang nhau 6 cac dong. Cac bang nay
xuét hién c6 thé do su dién di DNA trén gel
khéng triét dé gay ra va khéng duge xem nhu la
cac ban chén & cac vi tri khéic trén bd gen cta
ciy chuyén gen.

V6i két qua phan tich Southern blot trén, c6
thé khéng dinh cac dong V1, V2, V3 1a cac dong
chuyén gen doc lap khac nhau, trinh tu T-DNA
mang cac cdu trdc biéu hién chuyén vao céc
dong V1, V2, V3, V4 nguyén ven. S6 lugng ban

Nguy&n Thj Thanh, Nguy&n Hiru H

cua trinh ty T-DNA chén vao b0 gen cua céc
dong chuyén gen 1a 1.

3.4. Phan tich biéu hién gen crylAb, crylB-
crylAb trong cac dong mia chuyén gen
bang kit thé nhanh

Dich nghién tit mé 14 ctia cdc dong mia
chuyén gen va nguyén ban trong cac diéu kién
nudi cdy in vitro va ex vitro & cac thoi diém khac
nhau duge kiém tra bang kit thé nhanh
“CrylAb/CrylAc lateral flow Quickstix Strip” dé
xac dinh su c6 méit cta cic protein tai t6 hdp
CrylAb va CrylB-CrylAb dua trén phan ting
mién dich k&t hgp hién mau déc hiéu véi khang
nguyén CrylAb. Két qua dudc thé hién 6 bang 1
nhu sau:

O cac dong chuyén gen V1, V2, V3, V4 déu
c6 két qua duong tinh (Hinh 5), dong nguyén
ban (NB) c6 két qua am tinh. Diéu nay cho thay
cac dong V1, V2, V3 c6 biéu hién protein tai td
hop CrylAb. Két qua duong tinh ¢ dong V4 cho
thdy gen lai cryl1B-crylAb c6 biéu hién protein
tai té hop va c6 thé dude nhan dang béi que thi
thong qua protein CrylAb nim trong td hop
Cry1B-Cry1Ab.

C&u trdc biéu hién gen lai crylB-crylAb
trong nghién ctu cua ching t6i tuong dong véi
cdu tric cua tac gia Ho thuc hién chuyén gen
vao lda (Ho et al., 2006). Theo cac két qua phan
tich cta Ho, gen cry1B-cryAb c6 biéu hién 6 cac
dong lda chuyén gen; két qua kiém tra protein
két hop CrylB-CrylAb bing kit thd nhanh
cung loai trén cac dong lia chuyén gen trung
khép véi két qua phan tich Western blot. Do d6,
khi két qua kiém tra biéu hién protein & dong

Bang 1. Kiém tra biéu hién protein tai t6 hop CrylAb va CrylB-CrylAb
& cac dong chuyén gen bang kit thit nhanh

Céc dong mia chuyén gen va nguyén ban

Diéu kién nudi

NB V1 V2 V3 V4
In vitro - + + + +
Ex vitro
30 ngay - + + + +
60 ngay - + + + +

Ghi chu: (+): duong tinh; (-): 4m tinh
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IOUD 1WA LIy IADAL
A BOB10A Cry1AD/Ac

U 1Y AL

UG | Wi
80610A Cry1Ab/AC

BO610A Cry1AD/AC
B0B10A Cry1AD/AC

Hinh 5. Kiém tra biéu hién gen bang que thi nhanh

trén cac dong mia trong trong vuon wom & ngay 60

Ghi chi: A, B, C, D: cdc dong chuyén gen tuong tng V1, V2, V3, V4; E: cAy mia nguyén ban.

V4 bing kit tht duong tinh, ching t6i xem nhu
protein két hop CrylB-CrylAb da dugde biéu
hién. Tuy nhién, dé xac dinh ré hon, c6 thé tiép
tuc phéan tich su biéu hién cta protein nay bing
phuong phap Western blot véi cac khang thé
dac hiéu. Nhu vay, qua cac thoi diém kiém tra
cho thdy, su biéu hién protein tai t6 hop 6 cac
dong mia chuyén gen 6n dinh, bén viing trong
cac gial doan nudi cdy in vitrova ex vitro.

3.5. Kiém tra kha nang khang thuéc thudc
diét cé Basta cta cac dong mia chuyén gen

Dé x4c dinh biéu hién cha gen bar trong
diéu kién tu nhién, cic dong mia chuyén gen in
vitro c¢6 chiéu cao than khoang 10cm dudc
chuyén ra tréng trong vuon uom va phun dung
dich Basta theo thanh phan PPT & nong d6 150
mg/l (Phan Tuong Loc va cs., 2012) khi cay duge
1,5 thang tudi. Mdi 16 kiém tra ctia cac dong
chuyén gen gom c6 3 cay.

Két qua ghi nhan sau mot tuan cho thay, &
16 nguyén ban, tat ca cac ciay déu cé 1a bi chay
khé hoan toan (Hinh 6A), ngudc lai 6 16 caa cac
dong chuyén gen V1, V2, V3 (Hinh 6B) va V4
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(Hinh 6C) 14 vAn xanh va phét trién binh
thuong, hau nhu khéng bi anh hudéng bdi PPT.
Diéu nay chiing td gen bar cta cac dong chuyén
gen déu biéu hién hiéu qua qua céc giai doan
sinh trudng cta cay.

3.6. Panh gia kiéu hinh cta cac dong mia
chuyén gen tréng trong vudn uom

Cac dong mia chuyén gen V1, V2, V3, V4
trong diéu kién in vitro ¢6 kiéu hinh 14 xanh va
phat trién binh thudsng so véi ciy d6i ching. Dé
quan sat cac dac diém hinh thai trong diéu kién
ex vitro, cac dong nay dugc dua ra trong trong
vuon uom va theo déi cac chi s6 vé chiéu cao
than, s6 14, kich thuéc 14, dudng kinh than.
Chiéu cao than dugc tinh ti goc dén ngon mia,
bd phan 14. Puong kinh than dugc 14y 4 vi tri c6
kich thuéc t6i da. Chiéu dai 14 dugc do tit cuéng
dén ngon 14, chiéu rong 1a dugc do & vi tri c6
kich thudc to nhAt.

Két qua ghi nhan cho thdy nhiing dong mia
chuyén gen sinh trudng t6t, c6 kiéu hinh binh
thudng va khong c6 su khac biét dang ké khi so
sanh v6i kiéu hinh cta ciy nguyén ban (Hinh 7).
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Hinh 6. CAy mia nguyén ban va chuyén gen trong trong vuon wom
dugc phun dung dich Basta ¢ nong dé PPT 150 mg/1

Ghi chi: A: cdy nguyén ban; B: dong chuyén gen cryl1B-1Ab; C: dong chuyén gen crylAb.

- 3 A" 3 A" ~ ra -~ ’ A"
Bang 2. Pac diém kiéu hinh ctia cac dong mia chuyén gen

va nguyén ban trong trong vuon uom

Théi gian tréng Déng Chiéu cao trung binh ~ Bwéng kinh trung Sé Chiéu dai trung Chiéu rong trung
(ngay) mia than (cm) binh than (mm) la binh Ia (cm) binh 14 (mm)
Ngay bt dau NB 36 1.1 40 8.2 2.1
V1 3,5 1,2 4,0 8,6 1,9
V2 3,6 1,3 4,0 8,8 1,8
V3 3,5 1,2 4,0 9,0 2,0
V4 3,5 1,2 4,0 8,9 1,9
30 NB 8,2 1,7 4,0 19,8 3,4
V1 7.8 1,7 4,0 20,0 3,4
V2 7.8 1,7 4,0 19,7 3,4
V3 8,0 1,7 4,0 19,8 3,4
V4 7.8 1,7 4,0 19,4 3,3
60 NB 18,9 3,3 6,0 35,3 6,8
V1 19,0 3,3 6,0 34,3 6,7
V2 19,0 3,3 6,0 35,3 6,9
V3 18,9 3,4 6,0 34,6 6,9
V4 19,2 3,4 6,0 36,0 6,9
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Chuyén gen khang sau cry1ab, cry1b-cry1ab vao cay mia (Saccharum officinarum L.)

Hinh 7. CAy mia chuyén gen va d6i chiing trong trong vuén uwom
& cac thoi diém khac nhau

Ghi chi: A: sau 1 thang; B: sau 2 thang. NB: cdy nguyén ban. V1, V2: dong chuyén gen V1, V2

4. KET LUAN

- Ba dong mia chuyén gen véi ching A.
tumefaciens mang plasmid pCAMBIA3301-
CrylAb la V1, V2, V3 va mo6t dong mia chuyén
gen v6i chung mang plasmid pCRY1B-1Ab 1a
V4 dugc chon loc ¢6 kha néng khang PPT 3 mg/l.

- Cac dong V1, V2, V3 mang c&u tric biéu
hién gen crylAb va gen bar; dong V4 mang ciu
trac biéu hién gen crylB-crylAb va gen bar.
Day 1a cac dong doc 1ap khac nhau,chi mang
mét ban gen chuyén trong bd gen.

- Cac dong V1, V2, V3 c6 biéu hién gen
crylAb va dong V4 c6 biéu hién gen crylB-
crylAb trong diéu kién nudi cdy in vitro ciing
nhu ex vitro.

- Cac dong chuyén gen V1, V2, V3, V4 phat
trién t6t trong diéu kién vudn uom, cé cac dic
diém hinh thai cta than, 14, tuong tu cay
nguyén ban.

LOI CAM ON

Cac tac gia chan thanh cam on By Khoa hoc
va Céng nghé / Vién Han Lam Khoa hoc va
Cong nghé Viét Nam da tai trg kinh phi thuc
hién cong trinh nay.
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