TAP CHi PHAT TRIEN KH&CN, TAP 16, S0 T1- 2013

Khao sat sw bién nap gen & mo seo mia
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TOM TAT

Mia (Saccharum officinarum L.) la mét trong
nhiing cay tréng chi dao cho nhiéu nganh céng
nghiép trén thé gidi. Viéc tao céc gibng mia
chuyén gen gép phéan khéc phuc duoc cac nhuoc
diém cla phuong phép canh tac truyén théng.
Khuc cét thadn non mia sau 10 ngay dat trén moi
trvong MS (Murashige va Skoog) bé sung 2,4-
dichlorophenoxyacetic acid (2,4-D) 3 mg/L cho ti
Ié tao seo cao nhét véi ti 1é 91,11%. Seo mia duoc
cém (g tao chéi trén moéi trrong MS bé sung 6-
Benzyladenin (BA) véi cac néng dé 0, 0,5, 1,0,

Ter khoa: Agrobacterium tumefaciens, callus- mé seo, regeneration-tai sinh,

transformation-chuyén gen.

MO PAU

Mia (Saccharum officinarum L.) la mot trong
nhitng vu miia sém nhat dugc con nguoi biét dén va
cung cap trén 70% luong dudng trén thé gidi. Do qua
trinh d6 thi hoa, dién tich dit trong mia ¢ nuoc ta va
trén thé gisi ngay cang bi thu hep. Céng nghé sinh hoc
hién dai d tao ra cy trong bién doi gen (GMO) bang
cach chén nhitng gen mong muébn vao thuc vat. Hién

1,5, 2,0, 2,5 mg/L. C4 6 néng d6 BA déu c6 kha
nédng tao chbi, tuy nhién néng dé 1,0 mg/L la tét
nhét. Seo 4-5 tuén tubi duoc tién hanh chuyén
gen théng qua vi khudn Agrobacerium
tumefaciens két hop véi sw thay déi cac yéu tb
néng do acetosyringone (AS), thoi gian G méu véi
khuén va thoi gian phoi khé mau. Trong do, viéc
str dung nbéng doé AS 100 uM va 150 uM déu cé
thé chuyén gen va tai sinh chdi thanh céng véi ti 1é
chuyén gen gi dinh la 25%.

sugarcane- cay mia,

nay c6 nhiéu phuong phap chuyén gen vao thyc vat nhu
ban gen, vi am, xung dién,.. Dac biét, tir sau 1980, nhd
phat hién vi khuan Agrobacterium tumefaciens gay khoi
u & thuc vat, viéc chuyén gen ¢ thyc vat di dat dwoc
nhiéu thanh tyu nhay vot.

Nhitng nghién ctu vé chuyén gen cay mia & nudc
ta con rat han ché trong khi trén thé gisi da c6 nhiéu bai
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bao khoa hoc cong b vé cac cong trinh chuyén gen trén
mia. Do d6, muc tiéu nghién ciru cua dé tai nay la khao
sat cac yéu té anh huong dén hiéu suat chuyén gen vao
mb seo mia bang vi khuan Agrobacterium tumefaciens
va tai sinh chdi sau chuyén gen.

VAT LIEU VA PHUONG PHAP

Choi mia POJ (Proefstation Oast Java) in vitro
thuoc loai Saccharum officinarum L. do Cong ty C
phan duong Quang Ngdi cung cip duoc dung lam
ngudn vat liéu ban dau cho cac thi nghiém.

Méi truong M: Méi truong MS (Murashige va
Skoog (1962) bé sung duong sucrose (20 g/L), agar (8
g/L), nuéc dira 10% va cac chat khac nhau tly theo
muc dich thi nghiém.

Thi nghiém 1: Khéo sat méi truwong thich hep cho sw
tao seo: cac chdi mia 2-3 tuan tudi duoc cit phan than
non dai 2-3 mm sat goc dit 1én moi truong M bd sung
polyvinylpyrrolidone (PVP) 0,8 g/L va 2,4-D vdi cac
ndng d6 khac nhau: 1 mg/L (D1), 2 mg/L (D2), 3 mg/L
(D3), va 4 mg/L (D4). Mdi nghiém thirc 15 mau, lap lai
3 lan. Mau dugc dat trong toi ¢ 22-25°C va theo di qua
trinh tao seo.

Thi nghiém 2: Khéao sat méi truwong thich hep cam
i¥ng tao chdi tir seo: seo 4-5 tuan tudi trén moi trudng
tao seo tot nhat tir thi nghiém 1 dwoc cit nho dudng
kinh 2-3 mm dt 1én méi trudng M bd sung BA véi céc
ndng d6 khac nhau: 0,0 mg/L (BO), 0,5 mg/L (BO,5),
1,0 mg/L (B1,0), 1,5 mg/L (B1,5), 2,0 mg/L (B2,0), 2,5
mg/L (B2,5). Mdi nghiém thic 12 mau, lap lai 3 lan.
Mau dugc dit trong didu kién chiéu sang 16h/ngay,
cuong d6 chiéu sang : 3000 lux va theo ddi qua trinh
tao choi.

Thi nghiém 3: Khao sat nong dd PPT téi thiéu gay
chét 100% cho md mia: seo 4-5 tuan tudi trén moi
truong tao seo tét nhat tir thi nghiém 1 dugc cit nho
duong kinh 2-3 mm dat 1én méi truong M b sung PVP

0,8 g/L va phosphinothricin (PPT) véi cac nong do
khac nhau: 0 mg/L (PO), 1 mg/L (P1), 2 mg/L (P2), 3
mg/L (P3), 4 mg/L (P4), 5 mg/L (P5). Mbi nghiém thuc
12 mau, lap lai 3 1an. Mau duoc dit trong toi ¢ 22-25°C
va theo ddi ti 1¢ séng s6t cia cac mau mo.

Thi nghi¢ém 4: Khio sat mdt s6 yéu té anh huong
dén qua trinh chuyén gen va tai sinh chdi sau
chuyén gen:

Chudn bi dich khudn

Vi khuian A. tumefaciens EHA101 mang plasmid
pGl10229 TRgus c¢pl48 luc cd kha ning khang
kanamycin va rifamycin duoc dung dé chuyén gen vao
md seo mia. Poan DNA cua plasmid pGII0229 dugc
cheén vao bd gen cua thuc vat chaa gen bar cd kha nang
khang PPT va gen chi thi gus. Vi khuan dwoc nudi cay
trong 20 mL YEP long (bacto pepton 10 g/L, bacto yest
extract 10 g/L, NaCl 5 g/L) bé sung rifampicin (50
mg/L) va kanamycin (50 mg/L) qua dém & 22°C. Ly
tam thu sinh khéi vi khuan va pha lodng sinh khéi vi
khuan bang dung dich tao seo tét nhat tir thi nghiém 1
sao cho dich huyén phu cé chi s§ ODgy = 0,6-0,8.
Thém vao dich huyén phi vi khuin mét luong
acetosyringone (AS) sao cho ndng do cudi ciing dat 100 va
150 uM, lic déu va dé yén trong 30 phiit.

U mdu véi dich khudn

M6 seo sau 4-5 tuan tudi cam ung trén moi truong
tao seo t6t nhat tir thi nghiém 1 dwoc cit nho dudng
kinh 2-3 mm. Ngam cac sco trong dich huyén phu vi
khuan voi cac khoang thoi gian 15 va 30 phdt. Tham
kho seo mia bang giay thim v trang trong khoang thoi
gian 15 va 30 phit, sau d6 dit seo 1én dia petri chua
moi trudng tao seo tét nhat tir thi nghiém 1. MOi
nghiém thirc 12 mAu, 14p lai 2 lan.
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Sau 3 ngay dong nudi cay, CAC MAau Seo sau
chuyén gen dugc ria bang nudc cat bd sung
cefotaxime 500 mg/L, tham khd mau bang giay
tham vO tring, mang mot nta s6 luong mau di
thir GUS. Céc seo con lai duoc chuyén sang moi
truong tai sinh chdi (méi truong tao chdi tot nhat
tir thi nghiém 2) két hop vai chon loc (b6 sung
nong d6 PPT tdi thiéu gy chét hoan toan md mia
& thi nghiém 3), giir trong diéu kién chiéu sang
16h/ ngay. Sau khoang 5-6 tuan, cat 14 va than
cac chdi tai sinh mang di kiém tra sy biéu hién
ctia gen gus bang cach thir GUS.

Kiém tra sw hién dién caa gen bar trong chéi
mia tai sinh trén méi trwong chon loc bang
phwong phap PCR: Cac chdi mia sau chuyén
gen tai sinh trén méi truong chon loc dugc tach
chiét DNA bo gen va kiém tra gen bar bang
phuong phiap PCR véi cap modi dac hiéu
BAR3/BAR4.

KET QUA VA THAO LUAN

Thi nghiém 1: Khao sat méi trwong thich hop
cho su tao seo

Sau 7-10 nudi cay, cac khic cat than bét dau
hinh thanh seo tai vi tri cat gan véi goc (Bang 1).
Sau 4-6 tuan, c&c mau md seo tré nén ran chic va
nga sang mau vang (Hinh 1). Cac mau than
khong tao seo thi den dan va cubi cuing chét di.

Bang 1. Anh hudng cta 2,4-D 1én sy tao s¢o

Nghiém thirc Ti 1é mau tao seo (%)
D1 55,56 + 3,85
D2 64,44 + 3,85°
D3 91,11 + 3,85°
D4 75,56 + 3,85°

Theo bang 1, méi truong D3 cho ti 1€ tao md
se0 cao nhat (91,11%). O nong do cao, auxin lam
x40 tron su phan chia té bao din dén sy tao thanh
mod seo [3]. Tuy nhién theo Chen va cs (1988),

nong d6 2,4-D qua cao lam giam ti I& cam tng
tao seo dac (K. Chengalrayan va cs, 2005) [4].

[ &

2 mi
Hinh 1. M6 seo sau 6 tudn

Nhu vay, trong pham vi khao sat, méi truong
D3 véi su bd sung 2,4-D 3 mg/L la thich hop
nhat cho qua trinh tao seo tir khdc cét than non
mia. C&c seo trén moi truong D3 dwoc sir dung
cho cac thi nghiém tiép theo.
Thi nghiém 2: Khao sat méi treong thich hep
cam ng tao chdi tir seo

Sau 10 ngay, seo dit trén cac moi trudng bit
dau cam tng tao chdi. Bang 2 cho thiy 2 nghiém
thac cho ti 16 mAu tao chdi nhiéu nhit 1a B1,0 va
B1,5 (30,56%).
Bang 2. Anh hudng ciia BA 1én sy phat sinh chdi

cla s¢o mia
i S6
Nghiém Ti 1¢‘mau tao chdi/miu
thirc choi (%) .
(choi)
BO 5,56 + 4,81° 0-1
BO,5 22,22 + 4,81% 1
B1,0 30,56 + 4,81° 2-5
B1,5 30,56 + 4,81° 1-2
B2,0 19,44 + 4,81° 1
B2,5 19,44 + 4,81° 1
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Sau 5 tudn nudi cdy, cac nghiém thuc c6 sy
khéc biét v& s6 chdi phét sinh tir mot mau md ban
dau (Hinh 2). N&i bat 1a nghiém thirc B1,0 véi s6
chdi dao dong 2-5 chdi/miu. Cac nghiém thic
con lai c6 sb chdi/mau it hon va khong ¢ su
khac biét rd rang.

Céc chdi duoc tao thanh ban dau khéng co su
khéc biét vé& hinh thai nhung sau 5 tuan nudi cay
lai ¢6 sy khac biét 6 rang. Diéu nay c6 thé giai

thich ring & mot sé loai thuc vat, mac du sy hinh
thanh chdi dugc cam tng bai cytokinin nhung
chdi khéng xuat hién cho dén khi khic cit dugc
chuyén sang méi truong giam hoiac khéng cé
cytokinin [2].

Toém lai, theo két qua bang 2, méi truong
B1,0 Ia thich hop nhét cho qué trinh tao chdi tir
seo. Nong d6 BA 1,0 mg/L s& duoc st dung cho
cac nghiém thuc tiép theo.

Hinh 2. Anh huéng cia BA 1én su tao chdi tir seo sau 5 tudn nudi cdy

Thi nghiém 3: Khao sat néng do PPT téi thiéu
gay chét 100% cho md mia

Céc mau mo seo dbi ching trén mai truong
khéng c6 PPT van giit nguyén mau sac nhu ban
dau va phat trién tét. Trong khi do, cac mau trén
modi truong ¢6 PPT sau 1-2 tuan bat dau hda
vang, nau tly theo nong do. Theo bang 3, sau 3
tuan nudi cdy, ti 1& sdng cia mau giam khi ndng
do PPT ting va cac mau chét hoan toan ¢ nong
d6 PPT 5 mg/L.

Bang 3. Anh huong cia PPT lén kha ning séng

cua se¢o mia
\ Ti 18 mAu sdng (%)

PO 100,00 + 0,00°
P1 50,00 + 8,33"
P2 38,89 +4,81°
P3 36,11 +4,81°
P4 16,67 + 0,00°
P5 0,00 + 0,00°

Trang 72



TAP CHi PHAT TRIEN KH&CN, TAP 16, SO T1- 2013

Thi nghiém 4: Khao sat mét s6 yéu toé anh
hwéng dén qua trinh chuyén gen va tai sinh
chdi sau chuyén gen:

Trong lan dau tién, chdng toi tién hanh trén 8
nghiém thtc két hop su thay doi cac yéu té anh
huéng dén hiéu qua chuyén gen: ndng do
acetosyringone (100 pM va 150 uM), thoi gian
mau vai dich khuan (15 va 30 phit) va thoi gian
phoi kho mau sau khi u (15 va 30 phat). Tuy
nhién, két qua dat duoc khéng nhu mong mudn,

c4c seo sau khi ddng nudi ciy mang kiém tra déu
khéng biéu hién GUS.

Nhitng mau seo con lai dugc chuyén 1én moi
truong chon loc két hop voi tai sinh BAPT (mdi
truong BA1,0 bd sung PPT 5 mg/L). Sau 2 tuan,
nhan thdy mot s6 mau c6 biéu hién hinh thanh
chdi, chang toi chuyén cac mau sang moi trudng
kéo dai va nhan chdi BGPT (méi truong M bo
sung BA 1,0 mg/L, GA3 0,1 mg/L, PPT 5 mg/L)
va két qua thu dugc sau 3 tuan chon loc, tai sinh
nhu Bang 4.

Bang 1. Anh huong ciia ndng d6 AS, thoi gian 0 mau véi dich khuén, thoi gian phoi khd mau 1én hiéu

quéa chuyén gen va tai sinh choi

Nghi¢m thirc T1 T2 T3 T4 T5 T6 T7 T8
Ti 1¢ mau cam ung
. 0,00 25,00 0,00 0,00 0,00 8,33 25,00 0,00
choi (%)

T1: Nong do AS 100 pM, thoi gian u mau 15
phut, thoi gian phoi khé mau 15 phat

T2: Nong do AS 100 pM, thoi gian a mau 15
phut, thoi gian phoi khé mau 30 phat

T3: Nong do AS 100 pM, thoi gian u mau 30
phut, thoi gian phoi khé mau 15 phat

T4: Nong do AS 100 uM, thoi gian & mau 30
pht, thoi gian phoi kho mau 30 phut

T5: Nong do AS 150 uM, thoi gian u mau 15
phUt, thoi gian phoi khé mau 15 phat

T6: Nong do AS 150uM, thoi gian a mau 15
pht, thoi gian phoi kho mau 30 phut

T7: Nong do AS 150 uM, thoi gian a mau 30
phdt, thoi gian phoi khé mau 15 phut

T8: Nong do AS 150 uM, thoi gian a mau 30
phdt, thoi gian phoi khé mau 30 phit

Theo quan sat thay, nghiém thic T2 va T7
déu c6 chung ti & cam tng choi 1a 25%. Cac mau
cam &ng chdi tiép tuc dugc chon loc trén moi
truong bo sung BGPT. Tuy nhién, chi c6 mau
chdi cua nghiém thic T2, T7 (chiém 8,33%) phat

trién va nhan chdi, cac mau khéc sic sbng yéu

dan rdi chét di. Tuy khac nhau vé ndng do AS,

thoi gian & mau va thoi gian phoi khé mau nhung

2 nghiém thiic T2 va T7 lai cho két qua giéng

nhau, didu ndy c6 thé giai thich Ia do cac nguyén

nhén:

—  MB&i tredng cam &ng tao chdi ¢ thi nghiém
2 chua dwoc toi wu hoa lam cho cac té bao
chuyén gen khong c6 kha niing tai sinh.

—  Ap luc chon loc cua PPT 16n, vi khuin xam
nhiém lam giam suc séng cia mau md. Mic
do cac té bao dwoc chuyén gen, nhung
nhiing té bao nay khdng phat trién du manh
dé thang duogc ap luc chon loc cua PPT.

—  Mau mb tiép xuc khong ddng déu véi moi
truong. Céac té bao chuyén gen nam & vi tri
tiép xdc véi moi truong s& ¢6 kha niang séng
s6t va tai sinh thip hon so v&i cac vi tri khéc.
Trong lac doi mau chdi nhan 1én, ching toi

tién hanh lap lai 1an 3 va 4 nghiém thirc T2 va T7

dé kiém tra biéu hién GUS nhung két qua ciing
khéng nhu § mudn.
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Hinh 3. C4c chdi phat trién trén méi truong co PPT sau 6 tudn

Cum chdi & nghiém thirc T2 va T7 sau 40
ngay qua 5 lan cdy chuyén trén méi truong bd
sung PPT 5 mg/L van phat trién rat tot (Hinh 3)
nhung khi cit 14 mang thir nghiém GUS lai cho
két qua am tinh.

Dé c6 két luan chic chin, cum chdi T2 va T7
dugc chuyén sang méi truong nhan chdi BG (moi
truong M b sung BA 1,0 mg/L, GA; 0,1 mg/L)

200 bp

khong bd sung PPT dé tao ngudn vat liéu tach
DNA va kiém tra gen bar.

Kiém tra sw hién dién caa gen bar trong chdi
mia tai sinh trén mdi trwong chon loc bing
phuong phap PCR.

Sau khi tach chiét DNA chéi mia T2, T7 va
chay PCR gen bar voi cip mdi dic hiéu
BAR3/BAR4, chung t6i thu duoc két qua dién di
nhu hinh sau:

Hinh 4. Két qua dién di PCR gen bar chdi mia

Giéng M: Thang 100 bp;Giéng 1, 2: méu doi ching am (nudc cat); Giéng 3, 4: mdu doi chimg dwong (san pham
PCR gen bar cua plasmid pG110229); Giéng 5, 6, 7: san pham PCR gen bar chéi mia T2;Giéng 8, 9, 10: san pham
PCR gen bar chéi mia T7.
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Theo két qua dién di, DNA choi mia T2, T7
c6 chaa gen bar cd kha nang khang PPT, tuy
nhién lai khéng biéu hién GUS. Didu nay c6 thé
giai thich la do hién tuong im ling gen xay ra
trén vang biéu hién gus.

Nhu vay, viéc st dung ndng d6 AS 100 uM
(nghiém thic T2) va 150 uM (nghiém thuc T7)
déu c6 thé chuyén gen thanh cong vai ti 1¢ gia
dinh 1a 25%. Tuy nhién viéc str dung nong do AS
cao va thoi gian 0 mau véi vi khuin lau s& anh
hudng dén stc sdng, su tai sinh chdi ciing nhu sy
biéu hién gen cua mau md seo sau chuyén gen.
Do do, trong pham vi khao sat, nghiém thuc T2
(Nong do AS 100 pM, thoi gian u mau 15 phdt,
thoi gian phoi khé mau 30 phdt ) 1a thich hop
nhat cho quy trinh chuyén gen vao seo mia gian
tiép qua vi khuan A. tumefaciens va tai sinh chdi
sau chuyén gen.

KET LUAN

Dé khao sat sy chuyén gen trén cay mia véi
vat liéu tir mé seo, chung t6i da tao dugc md seo
tir khic cit thdn non mia trén méi truong bd sung
2,4-D ciing nhu cam tng duoc chdi tir seo mia
trén moi trudng bo sung BA.

Phuong phap chuyén gen trén md seo mia
thong qua vi khuan A. tumefaciens va tai sinh
chdi budc dau da tao duoc chdi chuyén gen Vi
viéc két hop céac yéu té: nong do AS, thoi gian
mau véi vi khuan va thoi gian phoi kho mau.
Trong d6, viéc két hop nong do AS 100 uM, u
mau vé6i vi khuan 15 phit, phoi khé mau 30 phut
sau khi 1 1a thich hop nhat.

Mbi truong bd sung PPT 5 mg/L I thich hop
nhét cho viéc chon loc miu mé sau chuyén gen,
va thai gian chon loc 12 3 tuan.

Transformation of callus sugarcane
(Saccharum officinarum L.) using
Agrobacterium tumefaciens —
Mediated method and regeneration
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ABSTRACT

Sugarcane (Saccharum officinarum L.) is
a major industrial crop in the world. The
creation of transgenic sugacane varieties
contributed to overcome the disadvantages
of traditional farming methods. Immature

cutting cane stems after 10 days of putting
on MS medium (Murashige and Skoog)
supplemented 2,4-dichlorophenoxyacetic
acid (2,4-D) 3 mg/L triggered the highest
rate of explants inducing callus (91.11%).
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Calli were cultured on MS medium
supplemented 6- Benzyladenin (BA) with
concentrations of 0, 0.5, 1.0, 1.5, 2.0, 2.5
mg/L  for inducing shoot. All six
concentrations of BA could induce shoot, but
the concentration of BA 1 mg/L was the most
suitable. The 4-to-5-week old calli were
introduced desired gene by using

Agrobacterium tumefaciens, which was
affected by acetosyringone concentration,
inoculation and co-culture time.
Consequently, transformation with
acetosyringone 100 uM or 150 uM could be
successful and regenerate transgenic shoots
with assumed rate 25%.

Keyword: Agrobacterium tumefaciens, callus, regeneration, sugarcane, transformation.
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