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TOM TAT: Quy trinh chugn gen vao cay Xoan tMglia azedazach..) dat hiéu suit cao théng qua vi
khuin Agrobacterium tumefacienigi duoc nghién ¢u hoan cinh.Doan than nAm cia cay ht gieo 12 ngay
tudi, tién nudi dy 2 ngay trén méi trong aim tng MS 1 sung 1,0 mg/l BAP va 0,2 mg/l NAA laméh
nhan gen. Tk nhan gendong nudi dy voi vi khuan Agrobacteriumtumefaciensching EHA101 mang
vector nli thé pBI121 chira gen gus va nptll trong 48ogva dy chuyén sang méi trong tai sinh chn loc
MS bd sung 0,5 mg/l BAP, 0,1 mg/l kinetin, 150 mg/l kemyin va 300 mg/l cefotaxime. Cacdilsdng s6t
sau 24n diy trén mai trong tai sinh chn loc duoc ciy chuyén sang mai trong ra & MS b sung 0,3 mg/l
IBA va 50 mg/l kanamycin. Gh, cay chugn gendugc khang dinh tnng phrong phap nhém X-gluc va
PCR. Trénday la quy trinh chL@n gen vao Xoan tdat hiéu suit chuyén gen cao (18, 15%), quy trinh &6
lap lai cao,6n dinh nén c6 thung ding chugn thanh céng cac gelich vao cay Xoan té cai thién gidng.

Tiwr khéa: Agrobacterium, Melia azadaradh, cay Xoan ta, chtéyl gen tai sinh.

MG PAU

Cay Xoan taNlelia azedazach..) phan b
chi yéu & Viét Nam, Lao va Trung Q. O Viét
nam, cay naytuoc trong thanh itng haic phan
tan & hdu hét cac tnh tr Bic ¢én Nam.Day la
loai cay @ lon, nhéu tac ding: ¢ nhe, co van
tho dep, kha Bn va khé b méi mot, nénduogc
dung trong xay @ng, trang tri Bi thit va diéu
khéc, 14 1am phan xanhahép hy dau. Loai cay
nay ding cé clat theraupic va Bt sb hop chit
limonoids [5, 6].Vi vay, cay Xoan tatugc danh
gia 1a ndt trong nhiing cay tbng quan isng
trong chén lwoc phat trén 1am nghép o Viét

Nam. Xoan ta cé &t ¢ 6 trong 9 vung sinh thai

vao cay Xoan ta coritrit. Trén ti¢ gisi méi chi
c6 duy nlat mot cdng trinh cong & vé chuyén
gen GFP vao cay Xoan ta [8); Viét Nam
c6 3 cong trinh cdngdvé chuyén gen vao cay
Xoan ta: chugn gen 4Cl [14]; chu@n gen GA20
[2, 4], tuy nhién, cac qui trinh cherygen nay co
hiéu suit chuyén gen con thp so i tiém ning
tai sinh héu suit cao @a cay Xoan tata duoc
bao céo [3, 13]Pé nang cao ku suit bién map
gen vao cay Xoan ta théng géarobacterium
tumefaciensching tdida tién hanh nghién
khao séat tng nhan & anh heong tnrc tiép dén
hiéu stit bién rap.

Trong bai bao nay, chung t6i trinh badt k

lam nghép, trong d6 vung Trung tam, vung qua nghién @u quy trinh chugn gen vao cay

Pong hing Soéng KBng va ving Nam Trungd
Xoan tading dau trong danh mc cac cay ting
duoc uwu tién phat tén theo qu§t dinh $
16/2005/@-BNN ngay 15/03/2005 i@ Bo
truong Bo Nong nghép va Phat tén Néng thon.

Voi gia tri kinh € cua cay Xoan ta, ¢c
tng ding cong ngh chuyén gendé cai thién

giéng la @n thiét. Ba c6 nhéu cong trinh trong

Xoan tadat hi¢u suit cao,dic biéet quy trinh cé
do Iap lai cao, 6n dinh nén co th ap ding dé
chuyén thanh céng céac geifich vao cay Xoan ta.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Vatliéu

Hat Xoan taduoc Vién Cong ngh sinh ke

va ngoai méc nghién @u Vé tai sinh Xoan ta Lam nghép, Truong Pai hoc Lam nghép cung
[1, 2, 10, 11, 12, 13, 15]. Tuy nhién, cac ngh|eﬂap Gieo ht tao cay mm trongong nghém

chu nay ndi chi tap trung vao \c tai sinhin
vitro phuc vu nhan gbng vé tinh, chn loc bién
di. S5 lwong céng trinh congdvé chuyén gen

theo plrong phap @a Bui Van Thing va nnk.
(2007) [13], & dung than mMm va |4 mm lam
vat liéu chuyén gen.
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Cac ching vi khuin A. tumefaciens
LBA4404, C58, EHA101, EHA105 da vector
chuyén gen pBI121 ving T-DNA c6 gegusva
nptll dugc Phong Cong nghté bao thrc vat,
Vién Cong ngh Sinh ke cung ép.

Phwong phép
Xacdinh rong dg kanamycin cbn loc

Poan than mm va minh |4 mim duoc ciy
lén mdi trong tai sinh MS b sung 0,5 mg/l
BAP, 0,1 mg/l kinetin va kanamycin (0, 50,
100, 150, va 200 mg/l).

Nuéi khuin, nhém khuin vadong nuéi ay

Bén ching A. tumefaciend BA4404, C58,
EHA101, EHA105 cha vector chugn gen
pBI121 vuang T-DNA c6 gegusvanptll, duoc
nubi hait héa trén moi trong LB léng c6 100
mg/l rifamycin va 50 mg/l kanamycir; 28°C,
lic 200 vong/phat, trong 5-7 gicho i khi gia
tri ODgoo = 0,5. Dung ith vi khuin duoc ly tam
dé thu cin € bao va hoa tan trong dundgt %2
MS long b sung 200 uM acetosyringoni
lam dung dch vi khuin chuyén gen.

Poan than mm duoc tién nudi dy trén moi
truong MS & sung 1,0 mg/l BAP va 0,2 mg/l
NAA dé lam \at lieu chuyn gen.Poan than
mam va mnh la mim dugc ngdm trong dung
dich A. tumefaciensid chun bi ¢ trén trong 30
phat (Bc nke). Saudo, miu dugc thim khé va
cdy chuyén Ién mdi trong ddng nudi dy MS
bd sung 200 uM acetosyringone, 0,5 mg/l BA
va 0,1 mg/l kinetin, nudi trong Bag Bi, &
nhiét d6 25°C, trong 24-96 @i dé vi khuan xam
nhiém va chugn gen sangétbao thrc vat.

Pong nHit cac nhan& tit ca méi tnrong
nudi ciy mé kb sung 3% sucrose va 8 g/l agar
Thi nghém xacdinh laai vat liéu thich kyp dé
lam thé nhan gen,anh hrong aia thdi gian tén
nudi dy doan than mm dén hiéu suit chuyén
gen, xaatinh thyi gian dong nuéi dy thich ryp
st dung ching A. tumefacien€58.

Tai sinh, sangdc chii, tzo cay chuyn gen
hoan chinh

Sau thyi gian ddng nuébi dy, miu dugc rra
sach vi khuin bing dung dch 500 mg/l
cefotaxime, thm khd va @y chuyén sang moi
truong tai sinh chi chon loc MS b sung 0,5
mg/l BAP, 0,1 mg/l kinetin, 150 mg/l
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kanamycin va 300 mg/l cefotaxime, nudi artu
dudi dandeén dé mau tai sinh chi. Sau 4 tén
nudi dy, cit cac chi tai sinh dy chuyén sang
mdi truong chon loc msi va nudi tép 4 tuhin.
Chon céc chi co than, 14 xankiam va phan goc
c6 aim ung mé g0 ciy chuyén lén méi trrong
ra & chon loc MS b sung 0,3 mg/l IBA, 50
mg/l kanamycin, nudi 2-3 &m duéi dan dén
choi chuyén gen raé.
Kiém tra miu biéu hién gen &m thvi, choi va
cay chuyn gen

Mau dugc chuyén gen nét tuan, chdi, cay ra
ré trén moi toong chon loc dugc kiém tra s
biéu hién GUS theo phong phap aa Jefferson
et al. (1987) [7].

DNA tong $ duoc tach & miu la cac dong
Xoan ta chugn gen (drong tinh \6i GUS). Sir
dung ¢ip mdi dac higu F: B-TTC GCG
TCGGCA TCC GCT CAG TGG CA‘3va R:
5-GCG GAC GGG TAT CCG GTT CGT TGG
CA-3' khuyéch dai bang DNA 530 bp 6a gen
gus Plasmid pBI121 mang gegus dung lam
dbi ching drong, cay khong chuy gen lam
d6i ching am. Phn tng PCR th tich 25 pl
gom: 1X dém; 2,5 mM MgC}; 0,2 mM dNTPs;
1 pM nbi loai mdi F va R; 1don Vi Taq
polymerase va 50 ng ADN khuén. P@kro chu
trinh nhiét: 94°C/4 phut; 30 chu ki: 9€/1 phut,
58C/45 giay, 72C/1 phat; 72C/10 phat. $n

thém PCR dién di trén gel agarose 0,8%,

nhuwm béng ethidium bromide, soiudi den
UV va chup anh.

KET QUA VA THAO LUAN
X&c dinh néng dd kanamycin thich hgp cho

chon lgc chbi Xoan ta chuyén gen

Mai loai cay co ki ning min cam véi nong
d6 kanamycin khac nhau, viy, néu nudi mu
trén méi taong c6 g dd kanamycin quéa cao
s& lam nBu bi chét, hoic bi uc ché khong tai
sinh. Naroc lai, nuéi trén méi trong c6 BNg
d6 khéang sinh thp € kho chon loc dugc chbi
chuyén gen. Trong nghiénati nay, thir nghiém
kha ning min cim aia doan than va ranh la
mam trén mdi teong tai sinh MS b sung 0,5
mg/l BAP + 0,1 mg/l kinetin va kanamycirgiv
nong do khac nhau (0, 25, 50, 100, 150 va 200
mg/l). Két qua thu dugc cho thy, ¢ ndng do
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kanamycin 25, 50 va 100 mg/l mdirdng co6 t
Ié mau tai sinh cbi tuong tng Wi doan than la
93,5; 81,2 va 48,2%,6v manh la la 81,9; 62,9
va 39,1%. Ning d6 kanamycin> 150 mg/l moi
truong hu hét cac miu ciy ci doan than va
manh 14 mim khoéng con kh ning tai sinh chi
(hinh 1). Tr két qua nay cho tAy Xoan ta la
mot trong loai cay c6 khning khang cao &
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kanamycin® nong dé 100 mg/l kanamycin fu
Xoan ta khong chudn gen N tai sinh (39, 1%),
trong khido, dbi véi cac loai cay § khac mu
bi chét va miit hoan toan ki nang tai sinh [8].
Ket qui nghién &u nay ch ra @ing sr dung
nong do 150 mg/l kanamycin la thichop cho
chon loc chbi Xoan ta chugn gen.

B Thin mam

La mam

100 150 200

Nong d6 kanamycin

Hinh 1.Kha ning tai sinh chi Xoan ta_ ,
trén moi teong co kanamycin (0-200 mg/l) sau 4rinudi Gy

X&c dinh loai vat li¢u thich hgp lam thé nhan
gen

O d6 tudi cay mim khac nhaugdoan than
mam c6 héu suit chuyén gen cao bn so \6i
manh & mim. Than nim va |4 mm aia cay
mam 12 ngay tdi cé hiéu suit chuyén gen cao

m1 Than mam

12

10 -

Hiéu suéit chuyén gen (%)
£y @ (3]

[¥]

9,81
8,51 8.29
1 6.87
1 5,34 5793
10 12

nhit 1a 9,81 % (than &m) va 8,29% (l& Bm).
Than mim va |4 mm ca cay nim 14 va 16
ngay twbi co hiéu suit chuyén gen gim manh
(hinh 2). Tr két qua nay @i y st dung doan
than mim cia cay ht Xoan ta 12 ngay fi la
t6t nhat dé lam thé nhan gen.

=2 Lamam

Tu01 cdy mam (ngay)

Hinh 2.Anh hrong aia laai vat liéu dén hiéu suiit chuyén gen
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Anh hwéng cia thoi gian tién nudi cly doan

than mam dén hiéu suat chuyén gen

Xoan ta, ching t6i & hanh chugn gen vao
doan than nam khong tén nudi @y va tien nudi
cay 1, 2 va 3 ngay. & qua thu dugc cho thy,

st dung doan than ndm tién nudi dy 1-3 ngay
lam the nhan gen c6 Hiu stit chuyen gen cao
Pé nang cao K qui chuyén gen vao cay hon so \6i khdng tén nubi d@y. Poan th&n nam

(bang 2).

tién nudi dy 2 ngay & dung lam ti¢ nhan gen
cho héu suit chuyén gen cao nit 1a 13,26%

Bang 2.Anh hrong aia thyi gian tén nudi dy thé nhan gendén hiéu suit chuyén gen

Thoi gian o S5 choi Higu suit
tien nudi ay Thi S6 mau chuyén gen chuyén gen Trung binh
(ngay) nghiém bién map (GUS/PCR+) (%) (%) £ SD
1 50 5 10,00
0 2 40 4 10,00 9,87 £0,22
3 52 5 9,62
1 55 6 10,91
1 2 67 I 10,45 11,09 +£0,74
3 84 10 11,90
1 45 6 13,33
2 2 43 6 13,95 13,26 £ 0,73
3 64 8 12,50
1 45 5 11,11
3 2 58 6 10,34 10,92 + 0,50
3 62 7 11,29
Bang 3.Anh hrong aia thyi giandong nudi dy dén hiéu suiit chuyén gen
Thoi gian Thi S6 mau S5 cho Higu stt Trung binh
dc;ng nuoi nghiem bién rap chuyén gen chuyén gen (%) + SD
cay (gio) (GUS/PCR+) (%)
1 22 2 9,09
24 2 24 3 12,50 9,6 + 2,35
3 25 2 8,00
1 20 2 10,00
48 2 26 4 15,38 13,79 + 3,30
3 25 4 16,00
1 25 3 12,00
72 2 22 2 9,09 10,36 + 1,49
3 20 2 10,00
1 25 2 8,00
96 2 23 1 4,35 6,59 +1,96
3 27 2 7,41

X&c dinh thai gian dong nudi dy thich hop
bong nudi dy la thoi gian dé A

tumefacienschuyen gen (T-DNA) sanget bao

cia the nhan. Vi @y, viéc xac dinh dugc
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khaing thoi gian dong nudi dy thich hyp <
nang cao Ru suit chuyn gen. Tlrc nghém

véi 4 cong thirc V& thoi gian dong nudi dy 24,
48, 72 va 96 @i. Két qua chuyén gen thudugc
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& cbng thirc ddng nudi @y trong 48 gb c6 hiu
SUit chuyén gen cao nit 1a 13,79% so & cac
cobng thic khac. Khi #ng thyi gian dong nuoi
ciy lén 72 gb va 96 gb hiéu suit chuyén gen
giam xuéng 10,36% va 6,59% {ng 3). Két qua
nay ch ra #ing, ddi véi thé nhan gen ladoan
than mm Xoan ta, thi gian dong nudi dy
thich top 12 48 gb.

Anh hwéng oia ching A. tumefaciens dén
hi¢u suat chuyén gen vao Xoan ta

Pé nang cao Bu stit chuyén gen théng qua
A. tumefaciensddi véi mdi lodi thuc vat can
xac dinh dugc ching A. tumefacienshich hp.
Trong nghién ¢u nay, chdng téi s dung 4
chang A. tumefacienf BA4044, C58, EHA101
va EHA 105)dé khao séat chugn gengus va
nptll vao Xoan ta. &t qua nghién ¢u thuduogc
cho thy, 3 ching LBA4044, EHA101 va
EHA105 cho hju suit chuyén gen vao Xoan ta
cao hn so Wi ching C58 (ling 4). Ching

EHA101 c6 héu suit chuyén gen vao Xoan ta
dat cao nfit 14 18,15%, caodn rat nhiéu so \Gi
cac bao caaid cong b vé chuyén gen 4Cl,
GA20 vao Xoan ta [2, 4, 14].

Ngo Van Thanh et al. (2010) [14], Nghién
ctru chuyén gen 4Cl vao Xoan tarsiung ching
A. tumefacien€C58 chira vector pPTN289-4Cl
c6 gen chn loc 1a gen khang PPT (gen bar) nén
chi thu dugc 2 dong cay chidn gen. Trong ty,
Hb Vian Giang va nnk. (2011) [4], chién gen
GAZ20 vao Xoan taisdung ching A. tumefaciens
C58 chra vector pBI121-GA20 c6 gen @h loc
la gen khang kanamycin (gewptl), chon loc
chdi chuyén gend nong do 100 mg/l kanamycin.
Két qua chi thu duwoc 5 dong cay chup
gen/3000 ru thi nghém. Hiéu suit chuyén gen
vao Xoan ta thp co tté nguyén nhan la do céac
tac gh chua Hi vu hdaduoc chit chon loc, rong
d6 chit chon loc, twi cay mam, thé nhan gen,
mdi treong vadiéu kién tai sinh chi chuyén gen.

P N

: I

*

Hinh 3.Xoan ta chugn gen béu hign GUS® cac giaidoan khac nhau
a, d:do;_;n than, ninh la mam biéu hi§n GUS am thﬁwi;,b, c, e: mb &0;
f: chdi; g, h: 14, cay hoan éhh béu hién GUS; i:d6i chitng am.
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Bang 4.Anh hrong aia ching Agrobacterium tumefaciern hi¢u stit chuyén gen

S5 choi Hiéu suit
Chang Thi S6 méu chuyén gen chuyén gen Trung binh
nghiém bién mp (GUS/PCR+) (%) (%) + SD
1 62 10 16,13
LBA4044 2 55 9 16,36 15,93 £ 0,56
3 85 13 15,29
1 62 9 14,52
C58 2 70 10 14,29 13,77 £1,10
3 56 7 12,50
1 45 8 17,78
EHA101 2 78 13 16,67 18,15+ 1,70
3 50 10 20,00
1 68 11 16,18
EHA105 2 84 15 17,86 17,72 +1,48
3 68 13 19,12
KET LUAN Xoan ta Melia azedarachL.) thong qua

Quy trinh chugn gen vao cay Xoan ta thong
quaAgrobacterium tumefacierat hiéu suit cao
da duoc hoan thin. Hiéu suit chuyn gendat

18,15% khi & dung doan than cay mm 12 ngay 4

tudi, tien nuéi dy 2 ngay lam th nhan gen,
chuyn gen Hng ching Agrobacterium
tumefaciensEHA101, dong nubi dy 48 giy va
chon loc chbi chuyén gen trén méi trong tai

sinh b sung 150 mg/l kanamycin. Quy tridd 5.

duogc i uu, c6do lap lai cao vaon dinh. So i
cac loai cay lam ngp khac, Xoan ta la loai cay
de tiép nhan gen ngai lai, vi vay, day la nft mo

hinh trén vong dé nghién &u chuyn gen. 6.
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THE HIGH FREQUENCY OF TRANSFORMATION PROCEDURE FOR
EXPRESSION OF GUS GENE IN CHINABERRY TREE (MELIA AZEDARACH
L.) USING AGROBACTERIUM

Bui Van Thang"? Do Xuan Dond, Le Van Sorf, Chu Hoang H&

College of Forestry Biotechnohogy, Vietnam Fore&tnjversity
?Institute of Biotechnology, VAST

SUMMARY

An efficient transformation procedure for expressad gusgene was developed fbtelia azadarach..
using hypocotyl explants. Hypocotyl explants froth day seedling precultured 2 days on induction medi
that containing 1.0 mg/l BAP, and 0.2 mg/l NAA. Beesamples were cocultured witgrobacterium
tumefaciensstrain EHA101 harboring the binary vector pBl12bniining the gus and neomycin
phosphotransferase Henes for 48 hours and transferred to selectigeneration media containing 0.5 mg/l
BAP, 0.1 mg/l kinetin, 150 mg/l kanamycin, and 300/ cefotaxime. After two passages on the selectiv
regeneration media, the kanamycin-resistance shemts transferred to the rooting media supplemewitd
0.3 mg/l IBA, and 50 mg/l kanamycin. A strofigglucuronidase activity was detected in the tramsém
plants by histochemical assay. Integration of T-DN#o the nuclear genome of transgenic plants was
confirmed by polymerase chain reaction. This pracedeve effective transformation Mklia azadarach..
with 18.15% transformation frequency. The procedpreved to be stable and could be applied for
transfering the useful genes iMitelia azadarach...

Keywords:AgrobacteriumMelia azadarachchinaberry tree, genetic transformation, regdrara
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