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XAY DUNG QUY TRINH CHUYEN GEN VAO GIOGNG LUA

TBR225 THONG QUA VI KHUAN Agrobaterium
tumefaciens
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TOM TAT

Laa TBR225 1a mot trong nhitng giéng lda chii lyc duoc trong rat phé bién & cac tinh mién Bic Viet Nam.
Tuy nhién, giéng ltia nay van c6 nhimg nhuoc diém nhat dinh, nhu man cdm véi bénh bac 14, can duoc cai
tién. Ngay nay, c6 rat nhiéu phuong phap dé cai tién tinh trang ctia cay trong, trong dé c6 cong nghé chinh
stta gen CRISPR/Cas9. Yéu t6 quan trong nhat quyét dinh su thanh cong trong tng dung cong nghé
CRISPR/Cas9 1a hoan thién quy trinh nudi cdy in vifro va chuyén gen cho déi tuong cay trong quan tam.
Trong nghién ctru nay, da xay dung thanh cong quy trinh chuyén gen vao giong laa TBR225 thong qua vi
khudn Agrobacterium tumefaciens. Quy trinh nudi ciy in vitro t6i uu cho giéng lia TBR225 c6 ty 1é tao mo
seo dat 84,25%, ty leé tai sinh choi dat 92% va 5,2 chéi/cum chéi. Quy trinh chuyén gen lia TBR225 t6i wu st
dung mat d6 vi khudn A. tumefaciens c6 gia tri OD gy, = 0,05 cho budc dong nuoi cdy va chat khang sinh
Hygromycin 30 mg/L cho buéc chon loc, méi truong tao mod seo MS3 (moéi truong MS bé sung 2,5-D véi
noéng do 2,5 mg/L), moi truong tai sinh TS1 (moi truong MS bé sung NAA 1 mg/L + kinetin 2 mg/L + BAP
0,5 mg/L), khi duoc thir nghiém chuyén gen GFPti lé tao moé seo va tai sinh chéi 1an luot 1a 84,25% va 92%,
hiéu suat chuyén gen dat 21,7%. Két qua nghién cttu nay la tién dé cho cac nghién ciru ci tién tinh trang
ctia giong lua TBR225 bang cong nghé gen trong tuong lai.

T khéa: Agrobacterium tumefaciens, chuyén gen, quy trinh, lia giong TBR225.

1. DAT VAN BE

Lia la doi tuwong cay trong duoc quan tim
nghién cttu tir rat sém va hudéng nghién ctru chuyén
gen vao lda da cé nhiing thanh céng quan trong tir
cud6i nhimg nam 1980. Nhiéu phuong phap chuyén
gen lua da duoc phat trién nhu stt dung dong dién va
PEG [16], sung ban gen [6] va thong qua vi khudn
Agrobacterium [7]. Tuy nhién, van dé chuyén gen
vao cac giong lua indica van 1a mot thach thic 16m voi
cac nha nghién ctru. Hiei va Komari (2008) da phat
trién phuong phap chuyén gen vao phoi non lua
indica voi hiéu suat kha cao. Tuy nhién, nhuoc diém
16n nhat cta phuong phap nay dé 1a khé chii dong
nguén mau do phai phu thuoc vao mua vu [10]. O
Viét Nam, cac nghién cttu xay dung moi treong nuodi
cdy in vitro va chuyén gen cho mot s6 giong lua
indica Viéet Nam ciing da dwoc thuc hién boi cac
nhom nghién citu cua Cao Lé Quyén va cong su tai
Vién Di truyén nong nghiép Viet Nam [2, 3, 4]. Cac
nghién cttu nay cho thay cé thé 4p dung phuong
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phap chuyén gen thong qua A. fumefaciens d6i voi
cac giong lua indica.

TBR225 1a mot trong nhitng giong Iua chi luc co
dién tich canh tac chiém ti trong 16n trong san xuat
lta & cac tinh mién Bic Viét Nam [17]. Tuy nhién,
giong lia nay van c6 nhuoc diém 1a man cam voi
bénh bac 14, dan dén ning sut bi 4anh hudng nghiém
trong. Vi vay, nghién cttu cdi tién giong lua TBR225
bang cac cong nghé moi la yéu cau rat cap thiét, giup
dam bdo tinh bén vimng va hiéu qua ctia san xudt laa
gao cta khu vuc phia Bac.

Do d6, trong nghién ctu nay da xay dung quy
trinh chuyén gen thong qua vi khudn A. fumefaciens
lam tién dé ung dung cong nghé chinh stra hé gen
trong chon tao giong lua TBR225 trong tuong lai.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Vat lieu

Giong lua TBR225 duoc cung cap boi Cong ty C6
phan Tap doan ThaiBinh Seed. Vi Kkhuin
Agrobacterium tumefaciens EHA105 (Clontech
Laboratories, My) mang vector Pcambia 1302 chia
gen GUS (Marker Gene Technologies, My) duoc
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cung cap boi Vien Nghién ciru Vi su phat trién Phap
(IRD).

Cac olionucleotide dung dé phat hién sy c6 mat
cua gen HFP (Hygromycin phosphate transterase)
trong cay chuyén gen duoc thiét ké dua trén trinh tw
da cong bo tréen GenBank va dit mua tir Hang
Invitrogen (My).

2.2. Phureong phap

Quy trinh chuyén gen cho giéng luia TBR225
duoc xay dung trén co s¢ quy trinh chuyén gen cia
Pham Thu Hang va nnk. (2016).

2.2.1. Chuan bi nguyén liéu thuc vat

Hat lda chéc, mdy duoc boc vé va khir tring lan
luot trong ethanol 70%, 1 phut va dung dich Javen
40% (v/v) chira 0,05% Tween 20 trong 25 phut. Hat
lta sau d6 duoc rira bing nuéc cat vo trung 4 - 5 lan.
Hat sau khi khtr tring duoc thidm khé bang gidy
tham khtr triing va dat trén cdc moi treong cam tng
tao mo seo.

2.2.2, Toi uu moi truong cdm ung tao mo seo

Hat lua khtt triing duoc nuéi cdy trong diéu kién
toi hoan toan & nhiét do 28°C, trén cac moi truong cam
ung tao mo seo str dung moi treong nén MS (muoi MS,
Proline 0,5 g/L, Casein 0,5 g/L, Sucrose 30 g/L,
Phytagel 3 g/I) va N6 (mudi N6, Proline 0,5 g/L,
Casein 0,5 g/L, Sucrose 30 g/L, Phytagel 3 g/1) duoc
bé sung 2,4D & cac noéng do: 1,5-2,0 - 2,5 - 3,0 mg/L.
S6 mo seo hinh thanh duoc kiém dém sau 5 - 7 ngay.
Ty lé tao mo seo duoc tinh theo cong thitc: (s6 mo seo
tao thanh/téng s6 phoi) x 100%.

223 Xac dinh nong do Hygromycin phu hop cho
chon loc

Hat lua khtt truing duoc nudi cdy trén moi
truong cdm tng tao mo seo tot nhat, da toi wu & trén
(mo6i truong nén MS bé sung 2,4-D 2,5 mg/L) trong
diéu kién t6i hoan toan & 28°C. Sau 5-7 ngay, mo seo
hinh thanh duoc loai bd chéi, ré va chuyén sang moi
truong cam tng mo seo mai co b sung chat khang
sinh Hygromycin & cac nong do6 0 mg/L, 10 mg/L,
20 mg/L, 30 mg/L, 40 mg/L va 50 mg/L. Két qua
duoc ghi nhan sau 30 ngay. TV 1&é mo seo soéng so6t
trén moi truong bé sung khang sinh duoc tinh theo
cong thuc: (t6ng s6 mo seo song sot/téng s6 mo seo
dua vao) x 100%.

2.2.4. Toi vu moi truong t4i sinh choi tir mo seo

Hat lda khit truing dwoc nudi cdy trén moi
truong cdm tng tao mo seo da téi vu (moi truong
nén MS b6 sung 2,4-D 2,5 mg/L). Sau 5 - 7 ngay, mo
seo hinh thanh duoc chuyén sang cdc moi truong
tdi sinh chéi. Méi truong tai sinh st dung moi
truong nén MS duoc bé sung BAP vé6i nong do 0,5 -
1,0-2,0- 2,5 mg/L. S6 mé seo tai sinh chéi va s6 chéi
duoc kiém dém sau 3 - 4 tuan nuoi cdy. Ti lé tai sinh
chéi duoc tinh theo cong thirc: (s6 moé seo tai sinh
chéi/téng s6 mo seo) x 100%. S6 chdi/cum mo seo
duoc tinh theo cong thic: (s6 chéi hinh thanh/téng
s6 mo seo tai sinh chdi) x 100%.

2.2.5. Chuyén gen vdo mo seo lia TBR225 thong
qua A. tumefaciens

Vi khuin A. tumefaciens tai t6 hop duoc nuoi cay
trai tréen moi truong AB dic cé bé sung khang sinh
chon loc Kanamycin 50 mg/L va Rifampicin 25 mg/L
& 28°C trong 2-3 ngay. Vi khuin duwoc thu lai va hoa
loang trong dung dich déng nuéi cay léng (moi
truong nén N6 b6 sung Acefosyringone 100 pM) toi
cac gia tri mat &6 ODgypnp, 0,01 - 0,05 - 0,1-0,5 - 1,0.
Mo seo duoc lay nhiém vo6i dung dich khuén trong
20 phut va nu6i cdy trén moi truong déng nudi ciy
diac (moi truong nén N6 bé sung Agarose 10 g/L,
Acetosyringone 100 uM). Sau 3 ngdy, mo seo song
so6t dugc chuyén sang moi truong chon loc (moi
truong nén N6 bd sung Vancomycin 200 mg/L,
Cefotaxim 200 mg/L, Hygromycin 30 mg/L) trong
30 ngay. Mo seo song sét tiép tuc duoc chuyén sang
nudi cdy trén moi truong tién tai sinh (moi truong
nén MS bd sung NAA 1,0 mg/L, Hygromycin 30
mg/L) trong 1 tuan. Sau do6, cdc mo seo duoc chuyén
sang moi truong tai sinh (moi truong nén MS bé
sung NAA 1,0 mg/L, Kinetin 2,0 mg/L, BAP 0,5
mg/L, Hygromycin 30 mg/L) va nudi cdy trong 3-4
tuan.

2.2.6. Phan tich cdy chuyén gen

St biéu hién tam thoi ctia gen chuyén GFPtrong
moé seo duoc xac dinh théng qua phuwong phap soi
duoéi kinh hién vi huynh quang.

ADN téng s6 duoc tach theo phuong phap CTAB
ctia Xin ef al (2005) voi mot so cai tién. Su c6 mat
cta céu tric T-DNA trong cay chuyén gen duoc xac
dinh bang PCR (Sambrook, Russel, 2001) véi cip
moéi HPT-Fw (5’AAACTGTGATGGACGACACCGT-
3’0OH) va HPT-Rv (5-

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021 67



KHOA HOC CONG NGHE

GTGGCGATCCTGCAAGCTCC-3’'OH) dac hiéu cho
gen Hygromycin phosphate transferase (HPT).

2.2.7. Phan tich thong ké va xut Iy so liéu

S6 lieu duge xtr ly thong ké bang phan mém
Excel 2010 va IRRISTAT4.0.

3. KET QUA VA THAO LUAN

3.1, Danh gi 4nh huéng ctia 24D dén qua trinh
cam tmg tao mo seo lia TBR225

Kha niang cadm tng tao mo seo cla giong lua bi
anh huodng boi yéu t6 moéi truong va ban chat di
truyén. Cac giong lia khac nhau co6 moi truong toi wu
dé cam tmg tao mo seo khac nhau [2, 3, 4, 5, 14].
Trong thi nghiém nay, tién hanh khao sat kha nang
tao mo seo trén hai moéi trudong nén MS va N6 voi
nong do 2,4-D khac nhau.

Két qua khao sat cho thdy mé seo duoc hinh
thanh titr phoi truéng thanh cta giéng lia TBR225
trén ca 8 loai moi truong nuodi cdy, voi ti 1é dat tir
33,25% — 84,25% (Bang 1). Nong do 2,4-D trong moi
truong nudi cdy c6 anh huéng ro rét dén kha nang
tao mo seo cua laa TBR225. Su thay d6i ti 1é tao mo
seo gitta hai moi truong nén MS va N6 kha tuong
déng. Cu thé, moi truong chira 2,4D 1,5 mg/L c6 ti
1é tao mo seo thap nhat (47,50% do6i voi MS va 33,25%
doi voi N6). Ti 1e tao mo seo tang dan, dat cao nhat &
moi truong chira 2,4-D 2,5 mg/L (83,50% d6i voi MS
va 84,25% doi voi N6) va gidm khi néng do 2,4-D
trong moi truong nuoi cdy 1a 3 mg/L.

Bang 1. Ty 1é tao mo seo trén cac moi truong khao

sét clia gidng lia TBR225
Moi | Tyletaomo | Moi | Tylétao mo
truong seo (%) truong seo (%)
MS1 47,50 £ 1,50 N6-1 33,25+2,25
MS2 63,25 £2,25 N6-2 60,25 £4,75
MS3 87,25+3,75 N6-3 83,50 +2,75
MS4 76,25 £ 1,75 N6-4 73,50 £ 4,50

Vé hinh thai mo seo, két qua sau 5 ngay nudi cay
trén hai moi truong nén MS va N6 cho thdy su khac
biét rat ro rét. Trong khi mo seo hinh thanh trén moi
truong N6 c6 kich thuéc nho (0,5 - 1,5 mm), mau
trang nga, hoi wét, xop, dé vo, vo dinh hinh (thuong
khong phu hop véi thi nghiém chuyén gen qua A.
tumefaciens), mo seo duoc hinh thanh trén moi
truong MS co6 kich thudc lon hon (1,0 — 3,0 mm),
mau vang nhat, kho, chac, hinh cau, phu hop véi thi
nghiém chuyén gen (Hinh 1).

Nhu vay, xét vé hinh thai va ty 1é mo seo hinh
thanh thi cong thic MS3 (méi truong nén MS bé
sung 2,5 mg/L 2,4-D) 1a phu hop nhét cho viéc nudi
cdy mo6 seo tir phoi truéng thanh ctia giong lua
TBR225 phuc vu thi nghiém chuyén gen.

Nhimg nghién cttu trudc day cho thiy nong do
2,4-D t6i wu cho viéc tao mo seo tir phoi trudng thanh
cta cac giong lia 1a rat khac nhau. Diéu nay chimg
td kha ning tao mo seo ctia mot giong phu thudc rat
16m vao ban chat giong dé va moi treong phtt hop cho
timg giong lda. Theo quy trinh cta Hiei et al. (2008),
moi truong cé nong do 2,4-D 2,0 mg/L co ty 1é tao
mo seo 86,52%; quy trinh ctia Sahoo et al. (2011) st
dung 2,4-D 3,0 mg/L cho ty 1é tao mo seo la 84,72%;
quy trinh tao moé seo trén giéng lua Bac thom 7 ciia
Cao Lé Quyeén va nnk. (2019) c6 ti 1é mo seo hinh
thanh dat 88,75% v6i nong do 2,4-D 2,5 mg/L [5, 10,
15]. Trong nghién cttu nay, ty 1é tao mé seo cua
giong lua TBR225 1a 87,25% trén moi truong cé 2,4-D
2,5 mg/L; day la ti 1é kha cao so v6i cic quy trinh tao
mo seo trén giong lta indica da cong bo.

Hinh 1. Hinh th4i mo seo phéin hda tit phdi trén moi
truong cam ng tao mo seo

Ghi chu: A. Hat lia TBR225 duroc nudi cdy trén
moi truong MS (A) va N6 (B) c6 bé sung 2,4-D voi
nong do 1,5 mg/L (1), 2,0 mg/L 2),2,5 mg/L (3) vd
3,0mg/L (4).

3.2. Danh gia anh huéng cia chit khang sinh
Hygromycin dén qu4 trinh phat trién mé seo lia TBR225

Trong nghién cttu chuyén gen lua, ndong do chat
khang sinh chon loc 1a yéu t6 rat quan trong anh
hudng toi hiéu qua ctia toan bd quy trinh. Nong do
chat khang sinh khong dd sé gidm hiéu qua chon
loc, trong khi nong do qua cao sé gay anh huéng toi
kha ning sinh trudng va tai sinh chdi cia mo seo.
Thi nghiém nay duoc tién hanh nham danh gia anh
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hudng ctia chat khang sinh Hygromycin dén sy sinh
truong ctia mo seo lua TBR225, tir d6 lwra chon néng
do khang sinh t6i vu cho quy trinh chuyén gen vao
Iua TBR225 sau nay.

Két qua thu duoc cho thay ty 1é mo seo s6ng sot
giam dan tr 100% - 5,1% khi ting dan néng do
Hygromycin tir 0 mg/L - 50 mg/L. Diéu nay chimg to
noéng do khang sinh c6 anh hudéng 1o rét dén su song
s6t ctia mo seo. Dac biét, tai nong do khang sinh 30
mg/L co6 hiéu suit chon loc mo seo trén 90%, ty lé
mo seo song sot gidm manh (8,3%) so v6i nébng do
khang sinh 10 mg/L (87,5%) va 20 mg/L (61,9%).
Khi néng do khang sinh Hygromycin ting lén 40
mg/L va 50 mg/L, ty 1é song sot lan luot 1a 5,3% va
5,1%, khong co su sai khac nhiéu so véi khi stt dung
khéang sinh nong do 30 mg/L. Bén canh d6, nong do
khéng sinh cao ciing cé thé anh huéng dén su song
s6t va tai sinh ctia mo seo sau nay [14]. Chinh vi vay,
noéng do khang sinh Hygromycin 30 mg/L Ia thich
hop nhat d@é chon loc mo6 seo cta giong TBR225
trong qua trinh chuyén gen.
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0 T T T T T T
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Nong d6 khing sinh (mg/L)
Hinh 2. Anh huéng ciia Hygromycin d6i véi mo seo ia
TBR225

3.3. T6i vu méi trudng tai sinh chdi tir méd seo
Iia TBR225

Hiéu qua ctia mét quy trinh chuyén gen thuc vat
phu thudc vao ba yéu t6: kha nang tai sinh cta té
bao, ti 1 mang gen chuyén ctia cac té bao c6 thé tai
sinh va hiéu qua chon loc cac t€ bao mang gen
chuyén dang tai sinh [18]. Vi vay, t6i uu moi truong
tai sinh cho giong lia TBR225 1a budc rat quan trong
trong hoan thién quy trinh chuyén gen cho mot
gidng lua. Trong nghién ciru nay, da tién hanh t6i vu
moi truong tai sinh cho giong laa TBR225. Kha ning
tai sinh ctia giong laa TBR225 trén cac moi trueong
khac nhau duoc danh gia dua trén s6 luong chéi va
s6 choi/cum mo seo hinh thanh.

Bang 2. Ty le chéi tai sinh tir mo seo ctia giong lia

TBR225
Moi | Ty lé tai sinh | S6 chéi/cum
truong | choi (%) mo seo
TS1 92 +3,79 5,76 £ 0,37
TS2 78,6 £ 6,49 4,4+ 0,40
TS3 68,6 £7,78 1,78 £ 0,44
TS4 59,8 £ 5,34 1,68 £ 0,40

Két qua & bang 2 cho thiy, mo seo ctia giong laa
TBR225 c6 kha ning tai sinh trén ca 4 loai moi
truong khao sat voi ty lé khac nhau. Cu thé, moi
truong TS1 co ti 1é mo seo tai sinh cao nhat (92%),
sau d6 l1an luot 1a cac moi truong TS2 (78,6%), TS3
(68,6%) va TS4 (60,8%). Tuong tu, s6 chodi/cum mo
seo hinh thanh trén méi truomg TS1 cing dat cao
nhat, trung binh 5,16 chéi/cum mo seo. Ti 1 nay cao
gap 3 — 4 lan so v6i moi truong TS3 (1,46 chdi/cum
mo6 seo) va TS4 (1,68 chéi/cum mo seo). Nhu vay,
moi truong tai sinh TS1 (méi truong MS bé sung
NAA 1 mg/L + kinetin 2 mg/L + BAP 0,5 mg/L) cé
hiéu qua tai sinh cao nhat voéi hiéu suat tai sinh dat
92%, trung binh thu duoc 5,16 chéi/cum mo seo.

Hinh 3. Kha niing tai sinh chéi tit mé seo giong lia TBR225
Ghi chi: Cum choi hinh thanh tir mé seo cia giong lia TBR225 trén méi truong TSI (A4), TS2 (B), 1S3

(©. TS4 D).
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Nhitng nam gan day, nhiéu nghién ctu khac
nhau vé xay dung hé thong tai sinh cho giong lua
indica da duoc tién hanh. Cu thé, theo quy trinh cta
Sahoo va cong su (2011), ty lé tai sinh tir mo seo ctia
giong lua IR64 dat 84% [15]. Trong nghién ciu cda
minh, Phan Thi Huong va cong su (2014) ciing da toi
uu duge moi truong tai sinh cho giong lda BC15 véi
ty lé tai sinh dat 100%, tuy nhién s6 ciy/cum mo seo
lai rat thap, chi dat 1,33 cay/cum mo seo [14]. Gan
day, Cao Lé Quyén va nhom nghién ctu (2019) da toi
uwu moi treong tai sinh cho giong lda Bac thom 7 voi
ty 1é tai sinh choi dat 75% [5]. Trong nghién ctru nay,
moi truong tai sinh TSI st dung két hop cac chat
diéu hoa sinh trudéng véi ti 1é NAA 1,0 mg/L : Kinetin
2,0 mg/L : BAP 0,5 mg/L da dat hiéu suat tai sinh rat
cao (92%), véi so chdi/cum mo seo dat 5,16.

3.4. T8i vu héa mat do vi khuin A. tumefaciens
cho lay nhiém mo seo

Hiéu qua cta phuong phap chuyén gen thong
qua vi khudn A. ftumefaciens phu thuoc vao nhiéu
yéu t0 nhu diéu kién lay nhiém, thanh phan moi
truong nudi cdy in vitro, mat do vi khudn déng nudi
cdy, kha nang ti€p nhan gen ngoai lai cia giong lua...
[5, 10, 28]. Dé toi uvu budc lay nhiém vi khudn A.
tumefaciens vao mo seo lua TBR225, yéu t6 mat do vi
khuin A. tumefaciens da duoc danh gia. Kha ning
ti€p nhan DNA ngoai lai ctia lda TBR225 duoc danh
gi4 thong qua su biéu hién ctia gen chi thi GFPtrong
mo seo va su c6 mat cla cau tric chuyén gen trong
cay tai sinh.

Hinh 4. Mb seo lia TBR225 duoc lay nhiém véi vi khuin A. fumefaciens

Ghi chu: M6 seo diroc Idy nhiém voi dung dich vi khudn A. tumefaciens mang cau triic pCAMBIA1302 co
nong do ODyy,,., 1an Iuotla 0,01 (A), 0,05 (B) va 0,5 (C) va 1,0 (D).

Mo seo lua TBR225 duoc lay nhiém voi dung
dich vi khuidn A tumefaciens mang cau trac
pCAMBIA1302 c6 nong do ODgyp, 1an Iuot tir 0,01 —
1,0. Sau 3 ngay dong nuoi cdy, két qua lay nhiém
dwoc quan sat ghi nhan, sau d6 cac moé seo duoc
chuyén sang moi truong chon loc va tai sinh dé kiém
tra danh gia kha nang ti€ép nhan gen ngoai lai.

Bang 3. Anh huéng ciia mat d6 vi khuén dén hiéu
qua bién nap gen vao mo seo

Mat do vi MaAu nhiém (%) Mau biéu
khudn | Sau dong | Sau chon | hién GFP
(ODgonr) | nuoi cdy loc %)
1,0 100+ 0 100+ 0 146+2,1
0,5 941+73 | 713+34 | 21,3+25
0,1 458+1,2 | 248+23 | 23,3+3,1
0,05 58+22 12+1,2 | 43,3+3,1
0,03 0+0 0+0 32,3+3,8
0,01 0+0 0+£0 20,3 +2,1
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Két qua quan sat & bang 3 cho thay & cac thi
nghiém st dung dung dich khudn A. fumefaciens véi
mat do cao (ODgy,m > 0,5), vi khuén phat trién rat
manh (sau 3 ngay dong nudi cdy), tham chi ngay ca
khi xtt Iy bang 2 loai khang sinh Cefotaxime 200
mg/L va Vancomycin 200 mg/L (giai doan chon loc)
(Hinh 4C&D). Ty lé mo seo c6 biéu hién gen chi thi
GFP sau 2 tuan chon loc trong céac thi nghiém nay
ciing chi dat 1an luot 14,6% (ODggou = 1,0) va 21,3%
(ODgooum = 0,5). Nguroc lai, doi voi thi nghiém st dung
dung dich vi khuidn A tumefaciens mat do thap
(ODgoonm < 0,05), hau nhu khong quan sat thay su cé
mit cta vi khudn trén dia nuéi cdy sau giai doan
déng nuoi cdy va dac biét I1a sau giai doan chon loc I,
ty 1é mo seo c6 biéu hién gen chi thi GFPsau 2 tuan
chon loc ciing khong cao. Ty 1é mo seo biéu hién gen
GFP dat cao nhat ¢ thi nghiém st dung dung dich vi
khuén A. fumefaciens c6 OD gy, = 0,05 (43,3%). Day
duoc xac dinh 1a mat do vi khudn t6i vu dé thi
nghiém chuyén gen vao md seo giong lua TBR225
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thong qua A. fumefaciens dat hiéu suat bién nap cao
nhat.

3.5. Két qua chuyén gen chi thi GFP

bé khéng dinh sy hiéu qua cta quy trinh chuyén
gen vao lua TBR225 da t6i wu, thi nghiém chuyén
gen da duoc 14p lai voi toan bo cac budce da toi vu. Su
c6 mat clia ciu truc chuyén gen trong cay lua
TBR225 tai sinh duoc kiém tra bing phuong phap
PCR véi cap moi dac hiéu. Két qua xac dinh dwoc 79%
cay lua tai sinh c6 két qua PCR duong tinh véi méi
dac hiéu cia gen chon loc Hygromycin
phosphotransterase (HP7) (Hinh 5)

Tao mo seo Pong nudi cdy Chon loc |

Tién téi sinh

Tai sinh cay

Hinh 5. Chuyén gen GFPvao ltia TBR225 thong
qua vi khudn A. fumefaciens

Chon loc Il

Bang 4. Két qua chuyén gen GFPvio lia TBR225

Lé thi T613g \ S6 mau song sot/phat trién/duong tinh
nghiém S? Tao mo seo Dong{ fuot Chon loc | Tién tai sinh | T4i sinh chdi PCR
mau ciy
I 100 89 72 42 34 29 21
11 100 78 61 39 33 28 21
111 100 82 73 46 35 25 23
Trung binh | 100 83,0+5,5 68,7+ 6,6 423+35 340+1,0 273+21 21,7+12

Két qua thé hién & bang 4 cho thay, ttr 100 phoi
truéng thanh ban dau, sau qua trinh déng nuoi cay
voi A. tumefaciens, chon loc da thu duoc trung binh
27,3 choi/cum choi tai sinh. Hiéu qua chon loc cia
chit khang sinh Hygromycin dat trung binh 79%
(21,7 chéi mang cau trac gen chuyén/27,3 chdi tai
sinh). Nhu vay, hiéu sudt ca qua trinh chuyén gen
vao laa TBR225 dat trung binh 21,7%.

M7

6 543 21 + -

Hinh 6. Nhan ban doan gen HPTtit DNA t3ng s6 clia
Iha TBR225 tai sinh
Ghi chu: Sin phdm PCR duoc dién di trén gel
agarose 1%. Giéng 1 - 7- mau DNA tong sé tir dong
lia 2.1 dén 2.7; Giéng M: Thang DNA chuin 1 kb.
Giéng - doi ching am (khuén DNA tong so cay hia
TBR225 khong chuyén gen).

Céc nghién ciu trueoc day vé chuyén gen vao lua
thong qua vi khuin A. fumefaciens da cho thay ti lé
chuyén gen thanh cong vao giong lua indica thap hon
rat nhiéu so véi giong laa japonica [7]. Trong khi hiéu
suét chuyén gen ctia mot so giong laa japonica c6 thé
dat 52 - 100% [8], hiéu suat chuyén gen vao lta indica
chi dat 1,78 - 13,33% [11]. Gan day, mot sé quy trinh
cdi tién da duoc cong b6, hieu qua chuyén gen vao
giong lta indica cing da cé cai thién dang ké. Nhom
nghiéu ciru ctia Cao Lé Quyén va cong su (2019) da
xay dung thanh cong qui trinh chuyén gen vao giéng
lta Bic thom 7 véi hiéu qua chuyén gen dat 24,32%
[5]. Trong nghién ctu nay, da chuyén thanh cong gen
GFP vao lia TBR225 thong qua vi khuin A
tumefaciens v6i hiéu suat dat 21,7%. Quy trinh
chuyén gen trén giong lia TBR225 sé 1a tién dé quan
trong cho cac nghién cttu ung dung céng nghé gen
trong chon tao giong lua TBR225 trong tuong lai.

4. KET LUAN

ba xay dung thanh cong quy trinh nuéi cdy in
vitro va chuyén gen vao giong lia TBR225. Quy trinh
chuyén gen lia TBR225 t6i wu stt dung mat do vi
khudn A. tumefaciens c6 gia tri ODgy,y = 0,05 cho
buéc dong nudi cdy va chat khang sinh Hygromycin
30 mg/L cho budc chon loc, méi truong tao mo seo
MS3 (mdi treong MS b6 sung 2,5-D voi néng do 2,5
mg/L), moi truong tai sinh TS1 (moi truong MS bé
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sung NAA 1 mg/L + kinetin 2 mg/L + BAP 0,5
mg/L), khi duoc thttr nghiém chuyén gen GFP dat
hiéu suit chuyén gen 21,7%. Quy trinh t6i vu dat ti lé
tao mo seo va tai sinh chai 1an luot 1a 84,25% va 92%.
Hiéu suat chuyén gen vao giong lia TBR225 ciia toan
bo quy trinh dat trung binh 21,7%. Két qua nghién
ctru nay co6 thé ap dung dé céi tién cac tinh trang
nong sinh hoc quy bang cong nghé chinh sta hé gen
cho giong lua TBR225.
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A PROTOCOL FOR AGROBATERUIM-MEDIATED TRANSFORMATION INTO A TBR225
RICE VARIETY

Pham Thu Hang!, Tran Lan Dai?, Nguyen Van Cuu,
Pham Thi Van, Do Thi Hanh3 Pham Xuan Hoi', Nguyen Duy Phuong!
L Genetic Agricultal Institue
?Quy Nhon University
?Ha Noi University of Industry
Summary

A major rice variety, namely TBR225 has already been cultivating popularly in the Northern of Vietnam.
Unfortulately, it has some disadvantages what need to be improved such as sensitivity to pets and leaf blast
disease, specially. Nowadays, CRISPR/Cas9 genome editing technology emerges as the most powerful tool
for improving agro-traits of crops. The prerequisite of CRISPR/Cas9 technology is an establishment of an in
vitro culture system for the target crops. In this investigation, we have already established successful the
protocol for Agrobacteriummediated transformation into the TBR225 rice variety. The efficiency of the
optimized protocol for the TBR225 cultivar in callus induction, shoot regeneration and cluster shoot
gatheres 84.25%, 92.0% and 5.2 shoot/shoot cluster, respectively. The successful applied transformed
protocol into the target cultivar infected with A. fumefaciens at ODg,,, = 0.05 in the co-cultivation step; 30
mg/L Hygromycin is used for plant selection. The reporter GFP gene is used for testing and the efficiency
of Agro-mediated transformation of the system gets a percentage of 21.7%. Our results are the premise for
improving important agro-traits of TBR225 rice variety via gene technology in furture.

Keywords: Agrobacterium tumefaciens, transgenic, protocol, TBR225 rice variety.
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