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ABSTRACT

In this study, several factors including callus treatment, light regimes during
co-cultivation period and using mannose as the selective agent in regeneration
medium were investigated for the transformation in japonica rice variety Taipei
309. Proliferated calli derived from the embryo scutella were inoculated with
Agrobacterium tumefaciens carrying the vector containing a gene encoding
phosphomannose isomerase (PMI). Only transformed cells were capable of
utilizing mannose as a carbon source and callus induction frequency on
selection medium ROS5 was used to evaluate the gene transfer efficiency. The
results indicated that the increase of gene transfer efficiency in wounded calli
(7.3%) as compared to intact calli (3.7%). In co-cultivation period, the best
result was obtained (9.3%) when callus was cocultured under continuous light
regime. Shoot regeneration from transformed calli was 100% and 15.6% in
medium RO6 and medium RO6 + 2% mannose, respectively. Similarity, the
shoot proliferation rate was 97.8% and 11.1% in medium RO7 and medium
RO7 + 1.5% mannose, respectively. A chlorophenol red (CPR) assay was used
to confirm the activity of PMI gene, 100% of putative transgenic rice plants
gave positive result. The presence of PMI gene was also evaluated by
Polymerase Chain Reaction (PCR) analysis, the expected 600bp fragment for
the PMI gene was amplified from these putative transgenic rice plants.

TOM TAT

Trong nghién citu nay, cac Yéu té bao gom xir 1y mé seo, ché dg anh sing trong
thoi gian dong nudi cdy va sir dung mannose nhu la tac nhdn chon loc trong
méi treong tdi sinh dwoc khdo sat vé sw chuyén gen & giong hia Taipei 309.
Cac mo seo tir phoi dwoc chung voi Agrobacterium tumefaciens mang vector
chita gen md héa enzyme phosphomannose isomerase (PMI). Chi nhiing té bao
diege chuyén gen méi c6 thé sir dung mannose nhw nguon carbon va tan sé mé
seo hinh thanh trén moi truong chon loc ROS5 dwoc sur dung dé danh gid hi¢u
qud chuyén gen. Két qua cho thdy c6 sw gia tang hiéu qua chuyén gen & mé seo
bi ton thuong (7,3%) so voi mo seo con nguyén ven (3,7%). Mo seo duoc dong
nuéi cdy dwdi ché dé sang lién tuc cho két qua tot nhat, hiéu qua dat 9,3%. Sw
hinh thanh chéi cia cdc mé seo da chuyén gen dat 100% trén méi truong RO6
va 15,6% trén méi truong RO6 + 2% mannose. Tuwong tw ¢6 97,8% choi da
phat trién trén méi truong RO7 va 11,1% choi phdt trién trén méi truong RO7
+ 1,5% mannose. Thir nghiém chlorophenol do da xac nhdn 100% dong lua
duwoe cho la chuyén gen cé sw hoat dong ciia gen PMI. Phdn tich PCR ciing cho
thay mét doan DNA 600bp & gen PMI dwge khuéch dai tir cdc dong lia nay.

Trich dan: Tran Thi Xuan Mai va Nguyén Thi Lién, 2017. Cc nhén t6 anh huéng dén hiéu qua chuyén gen
qua vi khuan Agrobacterium ¢ lua (Oryza sativa L.) su dung h¢ thong chon loc phosphomannose-
isomerase. Tap chi Khoa hoc Truong Pai hoc Can Tho. 49b: 9-17.



Tap chi Khoa hoc Truong Dai hoc Can Tho

1 GIOI THIEU

Cay lta (Oryza sativa L.) khong chi 13 ngudn
lwong thuc chu yéu cua con ngudi ma con la ciy
md hinh ciia nhém cay mét 1a mam dé phuc vu cho
cac nghién ctru vé chirc ning cua gen, dot bién gen
va chuyén nap gen. Cay lua chuyen gen dau tién
dugc cong bd vao nam 1988 bang phuong phap
dién bién nap (Toriyama et al., 1988), tiép theo la
thé hé lta chuyén gen dugc tao ra bang sing ban
gen (Christou, 1991) va chuyén gen qua vi khuan
Agrobacterium tumefaciens (Hiei et al., 1994). Dua
trén cac cong trinh nghién curu da cong bé cho thiy
ring phuong phép chuyén gen bang vi khudn
Agrobacterium 13 phuong phap duoc sir dung phd
bién nhét cho dén nay. Dé c6 thé phat trién mot qua
trinh chuyén gen hiéu qua va dang tin cdy, s dung
gen chon loc kém theo 1a diéu kién tién quyét va
dac biét hiru ich giup qua trinh chon loc thanh
cong. Theo nhidu béo céo cho thiy cic gen chon
loc trude day thuong duge su dung la cac gen
khang khang sinh hodc khang thudc diét co (Ayres
and Park 1994; Hiei et al., 1997). Tuy nhién, su
dung cac gen chon loc nay cé nhiéu han ché vi hiéu
qua tai sinh rat thap do méi truong chon loc chira
cac hop chét gay doc (Potrykus and Spangenberg,
1995), thém vao do6 cac loai gen chon loc nay
thuong khong dugc su chép nhan cua cong dﬁ)ng
dan dén kho khan trong thuong mai hoa san pham.
Vi thé, viéc tao ra cdy trong chuyén gen, tranh sir
dung doc chit va gen twong tmg, dugc xem nhu
mot phuong phap dugce nhiéu mong doi (Daniell,
1999). Gen PMI tir vi khuan Escherichia coli (E.
coli) ma hoa enzyme phosphomannose isomerase
(PMI) xuc tac phan tng chuyén hod mannose-6-
phosphate thanh fructose-6-phosphate. Cac té bao
thuc vét thiéu enzyme nay khong the song sot trén
mdi truong str dung mannose 1 ngudn carbon duy
nhit. Trong hé thdng chon loc PMI/mannose, chi
cac té bao di duoc chuyén gen thanh cong, ngudn
vat liéu di truyén dugc bién d6i 1am biéu hién gen
manA cua E. coli méi c6 thé st dung mannose va
phat trién. Trong khi d6, & cac té bao khong xay ra
bién nap, sy phat trién hau nhu khong dang ké khi
vang mit ngudn nang lugng thich hop (Reed et al.,
2001). Gen PMI, con dugc goi 1a gen chon loc
“tich cuc”, va an toan sinh hoc nén duoc st dung
rong rai va da dugc ung dung thanh céng trong cac
nghién cuu bién nap trén rét nhiéu loai nhu thuc
vat mot 14 mam va hai 14 mam. Chuyén nap gen
vao thyc vat thuong bi anh huong boi rat nhleu
nhan t6 do qua trinh chuyén gen phai trai qua rat
nhiéu giai doan, trong do giai doan lay nhiém, giai
doan dong nudi cdy va moi trudng chon loc ¢6 anh
huong rit 16n d&én hiéu qua chuyén gen. Do do,
muc tiéu ciia nghién ctru ndy nhim tim ra quy trinh
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chuyén gen hiéu qua trén gidng lta j Japonica Taipei
309, tir do co thé tmg dung chuyen gen cho cac
glong la indica thudng trong phd bién ¢ ving
Dong bang song Cuu Long.

2 VAT LIEU VA PHUONG PHAP
2.1 Vatliéu

Gidng lta dugc st ' dung dé chuyén gen la gidng
Taipei 309 thudc gibng lua Japonica, do phong
Cong ngh¢ sinh hoc, Vién lua Dong bang séng Ciru
Long cung cép. Vi khuin Agrobacterium
tumefaciens (A. tumefaciens) dugc st dung thude
dong LBA4404 do phong Cong nghé gen thyuc vat,
Vién Nghién ctru va Phat trién Cong nghé sinh hoc,
truong Dai hoc Can Tho cung cip. Vector duoc sir
dung 1a mdt vector nhi thé pCAMBIA 1380-PMI
(Vién laa Pong bang séng Ciru Long cung cip) c6
chtra gen PMI cuia vi khuan E. coli 1a gen ma hoa
cho enzyme phosphomannose isomerase dugc diéu
khién boi ving khéi dong CaMV35S c6 ngudn gbe
tir virus gy bénh kham ¢ stp-lo.

2.2 Phwong phap xir ly tao mé seo

Chon nhing hat laa chic con nguyén ven méi
thu hoach hoéc c6 thoi gian sau thu hoach khong
qua 2 thang, sau do tién hanh boc vo lia sao cho
khong 1am tén thuong phan phdi cia hat lua.
Nhirng hat gao c6 phan phdi nhil tring, khong co
nhitng dém den do nim va phan phéi con nguyén
ven duoc chon dé khir trung béng cach cho céc hat
gao nay vao mdt binh tam giac (da dugc khu
trang), con 70° dwoc thém vao binh tam giac sao
cho vira ngép cac hat gao, lic déu bang tay trong
30 - 60 gidy. 6 bo con, sau do cho dung dich
nudc Javel c6 chua 5% sodium hypochloride vao
ngép hat gao, nho 1-2 giot Tween 20, dat 1én may
khudy tir va lic ¢ toc do 50 vong/phut trong 25
phat, rira hat tir 7-10 1an bang nuéc cit da dugc
khir tring (thao tac rira can thuc hién trong ti ciy
vo trung). Hat gao sau d6 dugc cho vao mot dia
petri c6 16t gidy thdm di dwoc khtr trung dé thim
kho hat gao khoang 10-15 phut, ding kep ciy lan
luot chuyén cac hat gao 1én moi trudng tao mod s¢o
ROO c6 thanh phan cin ban 1a mudi N6 (Chu,
1978) gom mudi N6 (Duchefa) 4 g/L; Gamborg B5
vitamin 112 mg/L; proline 2,878 g/L; casein
hydrolysate (CEH) 300 mg/L; sucrose 30 g/L; 2,4-
D 3 mg/L; phytagel 4 g/L; pH 5.8. Tién hanh nudi
cdy trong diéu kién chiéu sang lién tuc & nhiét do
32°C trong 5 ngay.

2.3 Chuin bi vi khuén

Vi khudn A. tumefaciens dong LB4404 chira
plasmid pCAMBIA1380-PMI dugc cét giit trong
glycerol & -80°C duoc céy trai trén dia petri chira
moi truong YEB (5 g/L beef extract; 1 g/L yeast
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extract; 5 g/L peptone; 5 g/L sucrose; 0,5 g/L
MgS04.7H,0; 15 g/L agar; pH 7,2 ¢6 bd sung 50
mg/L rifampicin va 50mg/L kanamicin) nudi ciy
trong 3 ngdy & 28°C. Chuyén vi khuin A.
tumefaciens tir dia nudi cy (ldy day mot loop kim
cdy) vao tube 50 mL di khir tring ¢ chira 40 mL
modi truong lay nhiém RO1 bao gém: mudi N6
(Duchefa) 4 g/L; Gamborg B5 vitamin 112 mg/L;
CEH 300 mg/L; sucrose 68,5 g/L; glucose 36 g/L;
pH 5,2; acetosyringone 100 pM duoc loc bang
filter va thém vao sau khi moi truong da khir trung.
Nubi vi khuan trén may lic & 150 vong/phit, 28°C
trong 1 gio. Didu chinh dich huyén phu vi khudn vé
ODyo tir 0,05-0,1.
2.4 Xirly mé seo trong giai doan liy nhiém

vi khuén

Chon cac md seo 5 ngdy tudi phat trién tir phoi,
mo seo co chat lwong tdt 14 md no tron, c6 mau
tréng duc hoi nga vang, cho vao chai thay tinh vo
trung, cho dung dich vi khudn RO1 vao chai thuy
tinh sao cho dung dich ngdp ddy mé sco, ngim
trong 2 phut. Trong thoi gian ngdm mo, nhén t6 xir
ly tao vét thuong méd seo (bang cach dung dau
nhon cta miii dao md chdm nhe 3-4 vi tri khéc
nhau xung quanh md) dugc theo ddi. Thi nghiém
dugc bd tri v6i hai nghiém thire, nghiém thic 1
gom cac mo s€0 khong gay ton thuong mo Va
nghiém thirc 2 gdm cac md seo di xur 1y tao vét
thuong, thuc hién véi 100 md seo cho mét nghiém
thirc, mdi nghiém thire duoc lap lai 3 1an. Hiéu qua
chuyén gen dugc danh gia dya trén phan trim mo
seo phat trién t6t trén moi truong chon loc ROS.

2.5 Dong nudi ciy

Sau giai doan lay nhiém, d6 bo dung dich vi
khudn RO1. M6 seo duoc lam kho trén gidy thim
vo tring 20-30 phit dé loai b6t vi khuan du thira
va sau d6 cdy 1én moi trudng dong nudi cdy RO2
bao gébm: mubi N6 (Duchefa) 4 g/L; Gamborg B5
vitamin 112 mg/L; CEH 300 mg/L; sucrose 30 g/L;
glucose 10 g/L; 2,4-D 3 mg/L; phytagel 4g/L; pH
5,2; acetosyringone 100 pM. Truéc khi chuyén mo
s¢o vao moi truong RO2, cac dia moi truong RO2
dd dugc phu mot 16p gidy thAm Whatman (gidy
thAm di khir tring va dugc thim uét véi 0,5 mL
dung dich méi trudng RO1), ddng nudi cdy & 25°C
trong 3 ngay. Trong giai doan nay, nhan té chiéu
sang duogc theo doi, thi nghiém dugc b6 trf voi hai
nghiém thtrc, nghiém thirc 1 gdm cac md seo duge
U trong diéu kién t6i lién tuc va nghiém thire 2 gdm
cac mo seo duoc U trong diéu kién sang lién tuyc,
thyc hién véi 100 mé seo cho mot nghiém thirc,
moi nghigm thirc dugc lap lai 3 lan. Hiéu qua
chuyén gen dugc danh gia dya trén phan trim mo
seo phat trién t6t trén moi truong chon loc ROS.

11

Tép 49, Phan B (2017): 9-17

2.6 Chon loc mé seo chuyén gen

Sau 3 ngay dong nudi cdy, mé seo duogc rira
v6i nuée cat khir trung 4-6 14n, 1an rira sau cung
thém vao nudc cit 300 mg/L carbenicillin (budc
rira nay c6 thé bo qua néu nhu khong nhin thdy vi
khudn A. tumefaciens phat trién trén cic mo seo),
lam khod mo seo va loai bo phéin hat gao con dinh
v6i mo seo, chuyén md seo sang moi trudng phuc
h6i ROO nhung c6 bo sung 300mg/L carbenicillin
(duoc loc béng filter va thém vao sau khi moi
truong da khir tring), nudi cdy trong 1 tudn nham
gitip cho mo ¢c6 thé phuc héi lai sau giai doan lay
nhiém ciing nhu chudn bj cho giai doan chon loc.
Sau d6 cac mé seo duge chuyén sang méi trudng
chon loc 14n 1 (RO3) bao gdm: Mubi N6 (Duchefa)
4 g/L; Gamborg B5 vitamin 112 mg/L; proline
2,878 g/L; CEH 300 mg/L; sucrose 30 g/L;
mannose 30 g/L; 2,4-D 3 mg/L; agarose type I
7g/L; pH 5,8; bo sung 300mg/L carbenicillin, nu6i
cay trong 2 tuan tlep theo 1a 2 tuan trén moi truong
chon loc 1an 2 (RO4) c6 cac thanh phan cin ban
gidng moi truong RO3 nhung giam ndng do
sucrose xudng con 15 g/L, sau cung 1a 1an chon loc
3 (ROS5) voi thanh phﬁn can ban nhu moéi truong
RO3 nhung tang nong do mannose 1én 40 g/L va
khong bd sung sucrose, tiép tuc nudi cdy mod seo
trong 2 tudn. Trong giai doan chon loc m6 seo
chuyen gen, moi dia dat 8-12 mo6 seo, tat ca mo seo
déu duogc nudi cay ¢ diéu kién sang lién tyuc, 32°C.
Theo ddi va chon loc cac md seo ¢6 dau hidu phat
trién (md c6 mau vang sang, phat sinh nhiing khoi
mo seo moi).

2.7 Anh huéng ciia dwong mannose dén
kha niing tao chdi ciy chuyén gen

2.7.1 Anh huong cua dwong mannose trén moi
trueong tién tao choi

Nhitng mé seo phat trién tét trén moi truong
chon loc RO5 dugc chuyén sang moi truong tién
tao chdi RO6 c6 cac thanh phin: N6 (Duchefa) 4
g/L; Gamborg BS vitamin 112 mg/L; proline 500
mg/L; CEH 300 mg/L; sucrose 30 g/L; Kn 2,0
mg/L; NAA 1,0 mg/L; ABA 5 mg/L; agarose type
17 g/L; pH 5,8; thém 300 mg/L carbenicillin. Sy
b6 sung mannose vao moi truong tién tao choi
nham d4nh gia anh hudng cta duong mannose dén
hiéu qua tai sinh, thi nghiém dugc bd tri véi hai
nghiém thirc, nghiém thie 1 gdm cac mo seo dugc
nudi cdy trén moi truong tién tao chdi RO6 khong
bd sung mannose va nghiém thirc 2 gom cac mo
seo dwoc nudi cdy trén moi trudng tién tao chdi
RO6 bd sung 2% mannose, thuc hién véi 30 md
seo cho mot nghiém thirc, mSi nghiém thirc duoc
lap lai 3 lan, mdi dia dit 4-6 mo seo. Cac md sco
dugc nudi ciy trong 1 tuan, & didu kién sang lién
tuc, 32°C.
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2.7.2  Anh hiong ciia dieong mannose trén moi
truong tao choi

Sau khi nuéi cdy trén méi trudng tién tao choi,
cac mo seo duge chuyén sang méi truong tao chdi
RO7, khéc biét voi cac méi trudng trude do déu sir
dung mdi trudng mubi N6, méi trudng tao chdi chu
yéu st dung mudi MS (Murashige va Skoog,
1962), thanh phin gébm mubi MS c6 vitamin
(Duchefa) 4,4 g/L; CEH 2 g/L; Kn 2,0 mg/L; NAA
0,02 mg/L; sucrose 30 g/L; sorbitol 30 g/L; agarose
type I 10g/L; pH 5,8; thém 300 mg/L carbenicillin,
¢6 bd sung hoic khong b sung 1,5% mannose. Thi
nghiém dugc bd tri v6i hai nghiém thirc, nghiém
thire 1 gom cac md seo dwoc nudi cdy trén moi
truong tién tao chdi RO7 khong bd sung mannose
va nghiém thirc 2 gdm cac mé seo dugc nudi cay
trén moi truong tién tao chdi RO7 bd sung 1,5%
mannose, thyc hién v6i 15 md seo cho mét nghiém
thirc, mdi nghiém thire dwoc lap lai 3 1an moi dia
dat 4-6 m6 sco. Cac mo seo dugc nudi cay o diéu
kién sang lién tuc, 32°C. Sau 1 tuan, quan sat dudi
kinh s6i ndi va ghi nhan cac chdi da hinh thanh.

Sau 1 tuan nudi cay tiép tuc chuyén nhitng mo
phat trién sang moéi truong RO8 (ROS c6 thanh
phan gidng véi méi truong RO7 nhung agarose
type I ha xudng con 7 g/L va hoan toan khong ¢
mannose) md dugc nudi cdy trong 2 tuan, ¢ diéu
kién sang lién tuc, 32°C.

Khi chdi phat trién khoang 2-3 cm thi chuyén
md sang cac binh tam giac 250 mL chira moi
truong tao ré RO9 (4,4 g/L MS c6 vitamin
(Duchefa); 30 g/L sucrose; 4 g/L phytagel; pH 5.8),
cac md duge nudi ciy ¢ diéu kién 16 gio sang, 8
gid trong tdi, & nhiét do 28°C trong 2 tuan.

2.8 Dua cy ra trong ¢ diéu kién nha lwéi

Khi cay dd c6 bo ré viing chic va cao khoang
10 dén 15 cm, lay cdy ra khoi binh tam gidc, rira
sach agar bam vao re. Dat cdy vao chau dat duge
lam am bang moi truong dinh dudng Yoshida
(Yoshida ef al.,, 1976). Bé giam bét anh hudong cua
su chénh léch nhiét 46 va cuong do chiéu sang,
dung boc plastic ¢6 duc 15 xung quanh boc dé phu
1én trén chau cdy, trong & diu kién nha ludi. Sau 1
tudn, khi cdy da c6 thé thich nghi v&i méi truong tu
nhién thi bd boc plastic. Tiép tuc cham so6c, bon
phan dé cay phat trién dén khi thu hoach hat T1.

2.9 Xic dinh ciy chuyén gen bing phwong
phap Chlorophenol dé

Phuong phap Chlorophenol do (Chlorophenol
red-CPR) dugc st dung dé nhan dién cay chuyen
gen (Lucca et al., 2001). Cac cdy dang ra r¢ trong
moi truong RO9 trude khi duge chuyén sang trong
& diéu kién nha ludi s& dugc s dung dé phan tich
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CPR. Thur nghiém dugc thyc hién trén dia nhya
hinh chir nhat (86 mm x 128 mm) chtra 96 giéng,
cit 1ay mot doan r& khoang 1 cm & céc cdy duoc
cho 13 chuyén gen va cdy khong chuyén gen, dit
vao cac giéng riéng biét, ngdm ré véi méi trudng
MS1 (4,4 g/L MS c¢o6 vitamin (Duchefa); 2%
mannose; pH 5,8) trong 60 phat. Sau do loai bd
mdi truong MS1 ra khoi giéng va thém 500 uL moi
truong MS2 (4,4 g/L MS co6 vitamin (Duchefa);
2% mannose; 0,5% sucrose; 2 mg/mL
chlorophenol do; pH 6,0. Tai pH nay dung dich
chlorophenol ¢6 mau do rat sam. Dy nap hop dia
va quin lai bang parafilm, mau dugc 0 trong didu
kién chiéu sang & 32°C trong 3-4 ngdy. Su bién dbi
mau (tir d6 sang vang) clia cic mau s& dugc danh
gia.
2.10 Xac dinh ciy chuyén gen bang phan

tich PCR

L4 non cia cac dong lua duoc cho 13 chuyén
gen tur cac cay laa TO duoc ly trich DNA theo quy
trinh ctia Dellaporta et al. (1983). Phan tng PCR
duoc thuc hién véi cip moi chuyén biét dya trén
trinh ty gen PMI, trinh ty mdi xudi 5
GGAGATATCGTTTCACTGCG 3’ va mdi nguoc
5" TTTCAGCGAACAGGAACATC 3°. Cac thanh
phan ctia phan tmg PCR nhu sau: 2,5 pL buffer
10X (750 mM Tris HCl (pH 8.8); 100 mM
(NH4)2SO04; 1% Triton X-100; 5% DMSO); 1,5
mM MgCI2; 200 pM dNTP mbdi loai, 200 nM mbi
loai moi, 1,25 unit Tag polymerase va 50-100 ng
DNA, thém nudc cat vo tring cho du thé tich 25
pL. Phan tng khuéch dai duoc tién hanh ¢ 95°C
trong 5 phut, sau d6 1ap lai 35 chu ky véi cac bude
nhu sau: bién tinh & 95°C trong 30 gidy, bat cap
mdi vao khudén & 55°C trong 30 gidy, kéo dai &
72°C trong 1 phut. Cudi cung phan tmg dwoc duy
tri & 72°C trong 10 phut. San pham PCR khuéch
dai mot doan DNA c6 kich thudc 600 bp dugc
phan tich bang dién di trén gel 1,5% agarose trong
dung dich dém TBE 1X.

2.11 Phén tich thong ké

‘Tét g:é céc sb lidu da thu thap dugc xu 1}'{ béng
phan mém Microsoft Excel 2016 va dugc thong ké
bang phan mém SPSS version 23.

3 KET QUA VA THAO LUAN

3.1 Anh huéng cia viéc tao vét thuong trén
mo den tan so bien nap gen

Trong ty nhién, vi khudn A. tumefaciens xam
nhidm dugc vao té bao thuc vat & nhing vi tri mé
thuc vat bi tén thuong. Dya vao déc diém nay, thi
nghiém dugc thyc hién vdi cac mo s¢o 5 ngay tudi
¢6 xir Iy hodc khong xir 1y tao vét thuong trong giai
doan lay nhidm vi khuan 4. tumefaciens, cac mo
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seo sau do duoc dong nudi ciy 3 ngay trong dicu (Sreeramanan et al., 2006). Trong giai doan xu ly
kién téi & 25°C. Bé danh gia anh huong cua viée tén thuong boi séng siéu 4m sonication da tao ra
tao vét thuong trén mo dén tan s6 bién nap gen, céac nhidu vét ton thuong rt nho trén té bao thyuc vat,
mo seo sau khi ddng nudi cdy 3 ngay duoc chuyen cac vét thuong nay rat sdu va cuc bd khong hé 1am
sang nudi cdy trén moi truong chon loc. Tan S0 ton thuong céac té bao vung lan can. Ahsan et al.
bién nap gen dugc xac dinh bang phan trim s md (2007) da bao cao rang viéc tao ra vét thuong bang
seo tiép tuc phat trién (tang kich thudc mo seo) trén cach dung kim miii nhon rach mot vét cit & chinh
modi truong chon loc ROS5 (Hinh 1). Két qua tir gilta mau 14 mam ca chua di tang tan suat chuyén
Bang 1 cho thay trong 100 mo seo khong xur ly gay nap gen hon la cit doi 1a mam. Nghién ctru ciing
ton thuong c6 3,7% mo da phat trién tot trén moi cho thiy viéc xir 1y tao vét thuong trén mo seo da
truong chon loc ROS5, trong khi d6 md seo & cai thién duoc sy chuyén nap gen cta vi khuan 4.
nghiém thirc c6 xur Iy gdy ton thuong dat hiéu qua tumefaciens.

1,3%. Két qua thi nghiém da ching to vige xur ly 3.2 Anh hudng ciia 4nh sang & giai doan
tao vét thuong trén mo6 c6 anh hudng tich cuc dén ddng nudi cdy dén tin sb bién nap gen

hiéu qua chuyén gen. . .
Anh sang dugc xem la mot trong nhitng nhan t6

Bing 1: Anh huomg cia xir Iy md seo trong giai quan trong tac dong manh dén su chuyén T-DNA
doan liy nhiém dén kha ning tao md tir A. tumefaciens dén té bao ciia mot s6 loai thuc
s¢o vat. Két qua Bang 2 cho thdy cac mo seo sau khi

<~ . Phan trim m phat duoc xir 1y tao vét thuong va lay nhiém véi vi

o . S0 mo lay
Nghiém thirc o trién trén moéi khuén, dugc ddng nuodi cdy trong didu kién sang
nhiem truong ROS5 (%) lién tuc co sb mod phat trién tiép tuc trén moi truong

Cit 100 7.3a RO51a 9 ,3%, cao hon so vé6i dong nudi cay trong

Khong cit 100 3,7b diéu kién tdi lién tuc (7,3%).

Ghi chi: Gid tri trong cung mot cot theo sau béi cdc chir Bang 2: Anh hlr(mg cia 3nh sang trong giai

cdi khac nhau thi khéc biét cé ¥ nghia (p<0,05) doan ddng nubi ciy dén kha ning tao

. . . mo seo
Viéc xtr 1y tao vét thuong la rat quan trong cho i — —

su bién nap gen higu qua va da duoc ap dung thanh Nghi¢m Sé mé Ehanﬂtram:no p‘hat
cong dé ning cao hiéu qui bién nap gen trong thire sit dung trién trén moi truong
nhiéu loai thyc vat. C6 nhidu kiéu xir 1y gy ton . ROS5 (%)
thuong mo trong cic nghién ctru chuyén gen nhu Sang 100 9.3a
tao cac vét cit nho bang dao md, tao nhing ‘vét Toi 100 7.3b
thuong cuc nho bang nhing hat vi dan, bang Ghi chi: Gid tri trong cung mgt cot theo sau boi cdc chi
song si€u am sonication hay bang kim tiém cdi khac nhau thi khdc biét cé y nghia (p<0,05)

K253 »
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Hinh 1: Mé seo dong nudi ciy trén mdi truomg ROz (A); M seo phat trién trén mdi truwong chon loc
(B); Mo seo khong phat trién trén mdi truwong chon loc (C)

Da c6 nhiéu thi nghiém ching to anh sang c6 dugc phun véi A. tumefaciens va duge u trong toi.
tac dung thac day qué trinh sy chuyen gen tir A. Anh sang c6 thé da thuc day sy chuyén T-DNA tir
tumefaciens sang t& bao & mot s loai thuc vat. A. tumerfaciens vao té bao thyc vat théng qua anh
Theo bao cao cua De Clercq et al. (2002) anh sang huong dén nhitng yéu t6 sinh 1y bao gdm mirc do
thac day sy chuyen gen tir A. tumerfaciens vao te hormone thyc vat, sy sinh s6i phét trién cua té bao
bao thuc vat va dong nudi cdy trong diéu kién t6i thyc vat va giai doan trong chu ky sinh trudng cua
da gay hai cho md cay ho dau Phaseolus té bao (De Kathen and Jacobsen, 1995; Villemont
acutifloius. Escudero and Hohn (1997) da bao cao et al., 1997). Cac két qua nghién ctru cia Zambre
rang su van chuyen T-DNA vao hat dang nay mam et al. (2003) da cho thay anh sang trong giai doan
ctia cy thudc 14 da bi trc ché khi hat mam thudc 14 ddng nudi cdy co tic dong tich cyc dén hiéu qua

13
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chuyén gen qua vi khuan A. tumerfaciens & cay
Arabidopsis  thaliana va cdy dau Phaseolus
acutifolius.

Nhiéu quy trinh chuyén gen qua vi khudn 4.
tumefaciens trén cac loai cay trong déu ap dung
giai doan ddng nudi cdy mo seo ¢ diéu kién toi ma
hau hét 1a do dic tinh cua cidc md seo & céac loai
thyc vat ndy nhay cam voi anh sang hodc tiét ra
nhiéu hgp chat phenol trc ché sy phat trién mo seo
trong diéu kién sang. Twong tu nhu vay, phan 16n
céc bao cao vé quy trinh chuyén gen ¢ lia déu nudi
cy mo seo trong diéu kién 1 t6i, do d6 khi dén giai
doan dong nudi cdy mé seo ciing s dung cung
diéu kién U tdi 1a didu tat nhién (Hervé and
Kayano, 2006; Hu et al., 2016). Tuy nhién, trong
nghién ctru nay, cac mo seo cua giong lua Taipei
309 déu phat trién ot trén cdc moi truong tao mod
s¢o trong diéu kién chiéu sang lién tuc trude va sau
khi dong nudi ciy, do d6 & giai doan dong nudi cay

-
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viéc sir dung cung diéu kién chiéu sang lién tuc
khong nhitng khong anh huéng dén su phat trién
cia md ma con gia tang hiu qud chuyén gen hon
1a dong nudi cay & diéu kién tdi.

33
tao choi

Anh hwéng ciia mannose 1én qua trinh

Két qua Hinh 2A cho thay nhitng md seo nao
da phat trién tot trén moi truong ROS5 khi dugc
chuyén sang nudi cdy trén méi trudng tién tao chdi
RO6 khong bd sung mannose c6 su phat trién rat
tbt (dat ty 18 100%), md seo tiép tuc ting sinh khoi
va bung ra thanh nhidu cum nho roi rac. Trong khi
phan 16n cac mo seo duge nudi & moi truong RO6
+ 2% mannose ¢6 d4u hi¢u nau hoa va khong phat
trién, su phat trién chi dat 15,6%, thép hon 6 14n so
voi trén moi truong khong cod sy hién dién cua
mannose. Sy phat trién va khong phat trién cia mo
chuyén gen trén hai méi truong ciing duoc thé hién
o Hinh 3A,B.

10
D ]
RO7 RO7 + 1,5% mannose

B Méi Trudng Nudi Cly

Hinh 2: Sy phat trién clia mé seo chuyén gen trén méi truong | tién tao chdi (A), Sw phat
trién ciia méd seo chuyen gen trén moi truwong tao chdi (B)

Anh hudng cua mannose 1én sy tao chdi thé
hién 3 nhat trén moi truong RO7, chi sau 1 tuan
nudi cdy trén méi trudng RO7, cac ddm mau xanh
¢6 thé nhin thiy bang mat, quan sat cac dom xanh
nay dudi kinh lap s6i ndi thay rd cac cau trac hinh
cdu dang biét hoa thanh chdi, Hinh 2B cho thay
hau hét cac mé seo duoc nudi cdy trén méi trudng
RO7 khéng chira mannose déu tao dugc chdi (dat
97,8%) trong khi d6 trén moi truong RO7 + 1,5%
mannose chi dat 11,1% va phﬁn 16n cdc mo da bi
hoéa den sau d6 (Hinh 3C,D).

Hau nhu cac nghién ctru c¢6 sir dung gen chon
loc PMI déu st dung mannose trong méi trudng
chon loc ¢ giai doan kich thich tao mo sgo. Tran
Thi Cac Hoa va Bui Ba Bong (2003) sir dung
mannose trén moi truong kich thich tao moé seo &
laa v6i ndng d6 timg budc ting dan va nong do
sucrose thi giam dan, cu thé 13 3% sucrose va 2,5%
mannose & 2 tuan 1& chon loc déu tién, trong 2 tudn
chon loc ké tiép da str dung 1,5% sucrose va 2,5%
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mannose va sau d6 ting ndng do mannose dén
3,5% trong khi sucrose chi con 0,5% & giai doan
chon loc sau cung. Trong bao cao cua Lucca et al.
(2001), da sir dung nong d6 cao mannose trong cac
giai doan chon loc mo se¢o lua véi 3% sucrose va
3% mannose & 2 tuan 1& chon loc dau tién, 2 tuan 18
chon loc ké tiép da str dung 1,5% sucrose va 3%
mannose, hai tudn 1& chon loc sau cung st dung
0,5% sucrose va 5% mannose. Nong d6 mannose
can thiét dé chon loc hiéu qua & lua japonica va
indica 13 cao hon so véi bao cdo vé cu cai dudng
(Joersbo et al., 1998) hodc lua mi va ngd (Wright
et al., 2001). Nong d¢ sucrose da timg budc giam
dan dé can bang ap suit tham thau cia moi truong
va gillp ngan chin sy phét trién cia cac té bao
khong duoc chuyén gen. He er al. (2004) da su
dung 2% mannose két hop véi 0,5% sucrose trén
mdi trudong tao seo da nhin dugc 6,0% lua
Japonica giong Ishikari-shiroge 1a chuyén gen.
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Hinh 3: A: M@ s¢o trén méi truong RO6; B: Mo seo trén mdi truong RO6 +2% mannose; C: Hinh
thanh choi trén méi trueong RO7; D: Mé s¢o hoa den trén méi truong RO7 +1,5% mannose; E&F:
M0 seo hinh thanh choi va ré

Tran Thi Ctic Hoa va Bui Ba Bong (2003) thay
rang s dung 0,5% sucrose trong giai doan chon
loc lan ba da ¢6 hién tuong mot s6 mo6 seo khong
chuyén gen van song dugc trén méi truong chon
loc mannose. Tuong tu nhu vay, Wright et al.
(2001) ciing bao céo rang viéc thém mot lwong nhod
sucrose trong giai doan sau cung cua sy chon loc
cling cho phép mét sb mé seo thoat khoi sy chon
loc. Tuy nhién, Lucca et al. ( 2001) cho thdy v&i
ndng do6 mannose duoc sir dung trong moi trudng
chon loc 1 5% va mac du c6 bd sung 0,5% sucrose
nhung khong ¢6 mé seo nao thoat khoi su chon loc
nay, diéu ndy ¢ y nghia rang khong c6 bat ky mo
seo nao song dugc trén moi truong chon loc
mannose VvOi n6ng d0 cao lai 1a md seo chua
chuyén gen. Gui et al. (2014) d két luan rang nong
do tdi da cua mannose trong moi trudng chon loc
tao mod seo trong khoang 0,75 — 1%, vugt qua gioi
han nay s& anh huéng nghiém trong dén kha ning
tao seo cua lua indica giéng IR58025B. Vi vay,
trong nghién clru nay, dé dat hiéu qua chon loc cao
nhit, d3 st dung mannose kha cao 4% va khong bd
sung sucrose.

Trong khi duong mannose dugc thém vao trong
moi truong tao mod seo dé thanh loc cay chuyén gen
va da dugc chung minh c6 hi€u qué cao thi cac moi
truong tao chdi va ré déu duoc khuyén cao khong
nén sir dung mannose vi qué trinh hinh thanh choi
va ré rit nhay cam véi loai dudng nay. Theo Lucca
et al. (2001), sir dung 2% mannose trong moi
truong tao ré di e ché hoan toan sy phat trién cua
cay lba va cac cay chuyén gen bi chét trong vong
mot vai tudn. O cu cai duong nong do 0,3% da e
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ché hoan toan su hinh thanh chdi (Joersbo et al.,
1998). Khi nghién ctru danh huéng cua mannose 1én
sur tao chdi cua cai bap chuyén gen, ciing cho thay
ring moi truong c6 2% sucrose va 0-0,3%
mannose thi qua trinh tao choi phat trién binh
thuong, khi sir dung mannose nong do 0,4% hodc
hon thi qué trinh tao chdi hoan toan khong xay ra
(Min et al., 2007). Cung két luan nhu vay, Hu er
al., 2016 ciing khong st dung mannose trong moi
truong tao chdi va ré & lua, trong khi d6 Gui e al.
(2014) da st dung 0,5% mannose trong moi trudng
tao chdi va khong sir dung mannose trén moi
truong tao ré o lta. Bdo cdo ctia Gadaleta et al.
(2006) da sir dung 0,5% mannose trén moi trudng
tao chdi va Kkhi b6 sung 1,5% mannose trén moi
truong tao ré ciia lia mi di nhan thiy nhiing ciy
laa mi chuyén gen déu c6 ré phat trién rat cham, bd
ré nho va khong c6 16ng ré.

3.4 Thi nghiém CPR

Sau khi cay lua chuyen gen da phat trién thanh
chdi va khi choi c6 chiéu dai khoang 2-3 cm thi
chuyén sang méi trudng tao ré RO9 (Hinh 3E,F) va
truée khi cdy con duoc dem ra trong trong nha
luéi, & cua cdy duge phan tich bang phwong phép
khao sat CPR. Trong dung dich chira chét chi thi
CPR, néu pH cia dung dich 1a 6,0 hodc 16n hon thi
dung dich c¢6 mau d6 dam. Nhung khi dung dich
thir nghiém bj acid hoa do hoat déng chuyén héa
mannose ciia cac té& bao séng s& lam cho moi
truong c6 mau vang. Trong 26 dong lua dugc cho
1a chuyén gen vi da song sot trén méi truong chon
loc RO5 duoc cét léy mot doan ré 0,5 cm dé phan
tich CPR.
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Hinh 4: Thir nghiém CPR: A1-C2: cdy chuyén gen; C3-C4: cAy khong chuyén gen

Két qué tir Hinh 4 da cho thiy 100% r& ciia céc 12 34 56 7 8.91011
dong nay déu doi sang mau vang trong khi ré cta
cdy khong chuyén gen do khéng c6 kha ning
chuyén hoa mannose nén khong xay ra hién tuong  600bp
acid héa, vi vdy mau cua dung dich khong bi thay — B
doi.

Phan tich cay chuyen gen bang phuong phap
danh gia sy chuyén d6i mau qua khao sat CPR
dugc chung minh 18 mdt phuong phap nhanh
chong va nhay cam dé danh gia kha ning chiu
mannose va qua d6 di gian tiép danh gia duoc sy
biéu hién cua gen PMI, vi vdy ma & hau hét cac
nghién ciru str dung gen chon loc PMI déu phai trai 4 KET LUAN
qua phéan tich CPR. Lucca et al. (2001) két luan
rang ré sau mot gio tién xir ly v6éi mannose trudc
khi & 4 ngay véi dung dich thir nghiém di cho thay
day 1a b phan hidu qua hon trong viée ding lam PMI nhu 1a gen chon loc, trong giai doan lay nhiém
vat li¢u cho phan tich CPR ¢ cay lta. Tuong ty nhu mo seo duge xu ly gay ton thuong va dong nudi
vay, Trin Thi Cic Hoa va Bui Ba Béng (2003) cdy trong diéu kién chiéu sang lién tuc da tang higu
cling st dung ré mdu lia chuyén gen va Zhang et qua chuyén gen. Su dyng mannose trong mdi
al., 2015 sir dung r& mia 0,5 cm dé phan tich CPR. truong Ch,Qn loc tao ?hOI ‘la khong can thl?t vi
Bén canh do, 14 ciing duoc sir dung dé 1am vat lidu mannose ¢ ché qua tr1n1~1 hinh thanh choi. Mac du
khao sat CPR trong chuyén gen chon loc bing PMI mdi trudng tao choi va ré khong str dung mannose
& cac ciy khac nhu bip (Wright et al., 2001), lta dé thanh loc nhung tat ca cac dong la déu duoc
mi (Gadaleta ef al., 2006); 14 ddu diia (Bakshi e ~ Xac nhan budc dau la cdy chuyén gen.
al., 2012). Bao cdo cua Feeney and Punja (2003) LOI CAM TA
thi st dung mo6 seo 0,6 cm? cta cdy gai dau o o , .
(Cannabis satival) d khao sat. .Téc gia xin g{n 161 cam on dén PGS.TS. Tran
3.5 Nhin dién buéc dau ciy chuyén gen TII 1 Clie I-}c‘)a, Vién lia Bong bang song C&}l L.cgng
bing phan tich PCR d:a cung cap Vectf)r pCA7MBIA 1380-PMI va giong

lta Taipei 309 va xin cam on GS. Geert Angenon,

Su hoa nhép ctia gen PMI trong cac cay dugc Truong Bo mon Di truyén thuc vat, Vién Sinh hoc
cho 1a chuyén gen thé hé TO di dugc phan tich phén tr, Pai hoc m¢ Brussel (VUB), Vuong quoc
bang k¥ thuat PCR. Qua phan tich sin pham PCR Bi dd hd trg kinh phi cho cong trinh nghién ctru
clia cac dong lua séng duoc trén mdi trudng chon nay.
loc 4% mannose (RO5) va co két qua duong tinh

Hinh 5: Sén phiam PCR (giéng 1: thang chuan
100 bp, giéng 5: lua khong chuyén gen, gleng 2-4
va 6-9: lta chuyén gen, giéng 10: nudéc, gieng 11:

plasmid chira vector chuyen gen)

Nghién ctru nay da hoan chinh dugc mot quy
trinh chuyén gen voi dong lta Taipei 309 str dung

véi khao sit CPR cho thiy 100% mau déu c6 sin TATLIEU THAM KHAO

pham PCR 600 bp trong khi DNA tir lia khong Ahsan, N, Lee, S.H., Lee, D.G., Anisuzzaman, M.,
chuyen gen di khong khuéch dai dugc bat ky san Alam, M.F., Yoon, H.S., Choi, M.S., Yang, J.K.
pham PCR nao (Hinh 5). and Lee, B.H., 2007. The effects of wounding

type, preculture, infection method and
cocultivation temperature on the Agrobacterium-
mediated gene transfer in tomatoes. Annals of
Applied Biology. 151 (3): 363-372.
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