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TOM TAT

Nhirng yéu t5 bét loi tir méi trudng nhu han, man, Gng, nhiét do cao thudng lam mét can biang vé ap sudt thim
thiu gy anh huong nghiém trong dén sinh truong, phat trién va ning suit cay trong. Tao cdy trong bién doi gen
cai thién kha ning chdng chiu véi cac didu kién bét loi cia méi trudong dang 1a mot huéng nghién ctru trong tAm
cua cong nghé sinh hoc thuc vat hién nay. Gen codA téng hop nhan tao ma hoa cho choline oxidase tham gia vao
sinh tong hop glycine betaine da dugc chuyén thanh céng vao cay Xoan ta thong qua Agrobacterium tumefaciens.
Chdi va cdy Xoan ta chuyén gen cod4 nhan dugc trén moi truong chon loc bd sung kanamycin dugc khing dinh
bing PCR nhén gen codA. Panh gia 68 dong Xoan ta chuyén gen & didu kién han nhén tao thu dugc 5 dong chéng
chiu han tot hon so v6i dong ddi chimg khong chuyén gen. Ham lugng glycine betaine tich liiy trong 14 ciia cac
dong Xoan ta chuyén tir 2,1 — 4,5 mM/g 14 twoi cao hon nhiéu so v6i dong Xoan ta ddi chimg khong chuyén gen
(0,7 mM/g 14 tuoi). Cac dong Xoan ta chuyén gen cai thién duoc kha ning chéng chiu véi didu kién kho han. Day
1a co s dé ung dung cong nghé chuyén gen vao cai thién kha ning chiu han & ciy 14m nghiép néi chung va cay
Xoan ta ndi riéng.

Tir khéa: Chiu han, chuyén gen, gen codA, glycine betaine, Xoan ta

I. PAT VAN PE

Nhitng yéu t6 bat loi tir méi truong nhu
han, man, Ung, nhi¢t d§ cao thuong lam mét
can bang vé 4p suat thdm thiu gy anh hudng
nghiém trong dén sinh truong, phat trién va
ning suét cay trong (Boyer, 1982; Wang et al.,
2001). Mot trong nhiing phan tng thuong gép
nhat khi cay chiu cac diéu kién bat loi vé nudc
1a tang cudng tong hop va tich liy cac chat hoa
tan tuong thich nhu cac loai dudng tan, glycine
betaine, proline, v.v. dé duy tri ap sudt tham
thiu (Hasegava, Bressan, 2000). Glycine
betaine (GB) duoc biét dén 1a mot trong nhimng
chit dong vai trd quan trong trong qua trinh
diéu chinh 4p suat thim thdu noi bao khi thuc
vat séng trong cac diu kién moi truong bat loi
(Khan et al., 2009). GB 1a chét hoa tan twong
thich hiéu qua nhat va duoc tim thay trong mot
pham vi rdng & cac loai dong vat, vi khuén va
mot sb loai thue vat hat kin chiu han héan va
man (Rhodes, Hanson, 1993; Chen, Murata,
2002). GB bao vé ciy bang cach duy tri can
bang nudc giira té bao v4i moi trudng, 6n dinh

cac dai phan tir, diéu chinh va duy tri mang
thylacoid, ddm bdo hi€u qua quang hop dudi
diéu kién kho han va ndng d6 mudi cao (Yang
et al., 2003). Trong ty nhién, rau bina, ngo, cu
cai duong va lta mach, nhanh chong tich iy
GB khi cay bi tac dong boi modi truong han
han, néng d0 mudi cao va nhiét do thép
(Bohnert et al., 1995).

Dén nay, cac con dudng lién quan dén sinh
téng hop GB ¢ sinh vat da dugc lam sang to. O
mot sb loai thuc vat bac cao GB duoc téng hop
tir choline thong qua hai phan tng lién tiép.
Pau tién choline dugc chuyén thanh betaine
aldehyde nho tac cua choline
monooxygenase va tiép theo betaine aldehyde
duoc chuyén héa thanh GB duéi xtc tac cla
betaine aldehyde dehydrogenase
(Rathinasbapathi et al., 1997). Trong khi do,
con dudng sinh tong hop GB & vi khudn
Arthrobacter globiformis lai rat don gian, tir
choline chuyén héa thanh san pham tryc tiép 1a
GB chi can xuc tac bai choline oxidase (Ikuta
et al., 1977). Gen cod4 ma hoéa choline oxidase
phan lap tu Arthrobacter globiformis, da

su  Xuc
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chuyén thanh cong vao nhiéu lodi cdy trong va
ching minh ciy chuyén gen ting cuong dugc
kha niang chéng chiu cac diéu kién moi truong
bét loi nhu cdy Arabidopsis thaliana chuyén
gen codA tang cuong kha nang chiu lanh, nhi¢t
va bang gia (Alia et al, 1998; Sakamoto,
Murata, 2000), cdy cai be, bach dan, ca chua
chuyén gen codA ciing ting cuong khi ning
chiu man va oxy hoéa (Prasad et al., 2000;
Ahmad et al., 2008; Yu et al., 2009).

Viét Nam 13 mét trong nhitng qudc gia bi
tac dong manh mé cua viéc bién ddi khi hau.
Han han va dit nhiém min dang ngay mot gia
tang, day s€ la mot trong nhitng nguyén nhan
chinh 1am giam ning suit va chit luong cay
tréng. Viéc nghién ctru tao ra cc gidng cay
trong nong 1am nghiép c6 kha ning chiu han
va mdn cao dang trd thanh mdt trong nhiing
hudéng nghién clru trong tdm hién nay. Céc
nghién ctru vé& chuyén gen vao ciy trong nang
cao tinh chéng chiu diéu kién moi truong bat
loi méi cha yéu tap trung vao cac loai cdy
nong nghiép; déi véi cac loai cay 1am nghiép
con rat han ché. Xoan ta 13 loai cay gd 1om,
nhiéu wvu diém: g5 nhe, c6 van thd dep, kha
bén, kho bi mdi mot, nén dugc dung trong xay
dung, trang tri ndi that va diéu khéc, 14 1am
phan xanh, hat ép 13y dau. Vi vy, cdy Xoan ta
dugc danh gid 1a mdt trong nhiing loai cay
trdng quan trong trong chién luwoc phat trién

1am nghiép ¢ Viét Nam. V6i gia tri kinh té cua
cay Xoan ta, viéc ung dung coéng nghé chuyén
gen dé cai thién giéng 1a can thiét. Trong bai
bao ndy, tac gia trinh bay két qua nghién ctru
chuyén gen codA4 vao cdy Xoan ta va danh gia
kha niang chiu han cua cdy Xoan ta chuyén
gen. Két qua 1a co so dé tao gidng cay trong
1am nghiép chuyén gen ting cudng tinh chdng
chiu kho han.

IL VATLIEU VA PHUONG PHAP NGHIEN CUU
1. Vit liéu

Hat gidng Xoan ta dugc Vién Céng nghé
sinh hoc Lam nghi¢p, Pai hoc Lam nghi¢p
cung cap.

Chung vi khuan Agrobacterium tumefaciens
LBA4404 mang vector chuyén gen nhi thé
pBI121 chtra gen cod4 ma hda cho choline
oxidase (gen codd tong hop nhan tao dya trén
trinh tu c6 ma s6 AY304485 trong Ngan hang
gen NCBI, dat hang Epoch Life Science,
Inc, Hoa Ky tong hop) va gen npfll ma hoa
cho neomycin phosphotrans-ferase II. Gen
codA dugce thiét ké thém vao dau 5’ mot doan
DNA mi hoa cho doan peptide van chuyén vao
luc lap - TP (transit peptide sequences of the
Rubisco small subunit of tobacco). So do
vector chuyén gen pBI121 chita gen codd va
nptll nhu Hinh O1.

RB NOS-Pro  NPTII (kanR) NOS-ter 35S-Pro TP codA NOS-ter LB
Hindlll Xbal Sacl

Hinh 01. So dé vector chuyén gen pBI121 chira gen codA va nptIl

2. Phuwong phap nghién ctiru
2.1. Phuong phip tao ciy Xoan ta chuyén gen

Quy trinh chuyén gen viao cdy Xoan ta
thong qua vi khudn
tumefaciens dugc tién hanh nhu sau: Hat Xoan

Agrobacterium

ta dugc khu trung (theo phuong phap cua Bui
Vin Thing va ddng tac gia, 2007), cdy 1én moi
truong ndy mam MS bd sung 3% sucrose va
7,5 g/l agar. Sau 2 tudn, thdn mam cua cdy
Xoan ta tai sinh tir hat duoc cat thanh nhiing
doan nho c¢6 kich thudc 1 cm, nhitng doan than
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nay duoc nhidm vai dich huyén phu vi khuan
Agrobacterium  tumefaciens mang
chuyén gen (néng d6 vi khuan ODgy = 0,5)
trong 30 phit, mau duoc thAm kho va nudi trén
moi truong dong nudi cdy MS bd sung 1 mg/l
BAP + 0,2 mg/l NAA + 200 uM acetosringon
trong 48 gid (nudi trong t6i). Sau thoi gian
ddng nudi cdy, mau duoc rira loai bo vi khuin
bang dung dich cefotaxime 500 mg/l va ciy
chuyén sang moi truong tai sinh chon loc SM:
MS b6 sung 0,5 mg/l BAP + 0,1 mg/l kinetin +
150 mg/l kanamycin + 300 mg/l cefotaxime,
sau 20-25 ngay nudi cdy cac chdi bat dau tai
sinh. Chon loc cac chdi c6 than, 14 mau xanh

vector

dam cdy chuyén sang méi truong ra ré R: MS
+ 0,3 mg/l IBA + 50 mg/l kanamycin. Cay
Xoan ta chuyén gen sau khi ra r& duoc chuyén
ra trong trong nha ludi.
2.2. Phdn tich sw co mdt cua gen codA o cay
chuyén gen

DNA tong sb dugc tach tir 14 xoan theo
phuong phép cua Xavier, Karine (2000). Su
c6 mit cia gen codA trong cdy chuyén gen
dugc kiém tra bang phan tng PCR véi cip
moi ddc hiéu: Fl: 5°-GCT CTA GAA TGG
CAC AAA TTA ACA-3’ va Rl1: 5-CGA
GCT CTC AAT TCA GAT CCT CTT C-
3’nhan gen codA va doan TP c6 kich thude
khoang 1,9 kb theo chu trinh nhiét: 94°C/3
phat, 30 chu ki [94°C/1 phut, 50°C/50 giay,
72°C/1 phat 30 gidy], 72°C/10 phat va két
thiic phan Gmg & 4°C. San phim PCR duoc
kiém tra bang phuong phap dién di trén gel
agarose 0,8%, nhuom bﬁng ethidium bromide,
soi dudi den UV va chup anh.
2.3. Phén tich biéu hi¢n ciia gen codA 6 mikc
do phién ma

RNA tong sé duoc tach tir cac mau 14 cua
cdy chuyén gen bang TRIzol (Invitrogen, M¥).
Biéu hién cua gen codd & muc d6 phién mi
duoc kiém tra bang ky thuat RT-PCR, sir dung
bd kit SuperScript'™™ One-Step RT-PCR
System with Platinum® 7Tag High Fidelity
(Invitrogen, Hoa Ky) véi cip mdi PCR dic

hiéu F2: 5'-GAC TAC ATT GTT GTT GGA
GGT G-3' va R2: 5-GTA GAA AGT ACG
ACT TCG TTT CTA G-3' nhan mot doan gen
codA c6 kich thudc 760 bp theo chu trinh
nhiét: 94°C/3 phut, 30 chu ki [94°C/1 phut,
56°C/50 giay, 72°C/1 phat], 72°C/10 phut va
két thuc phan tmg & 4°C.
2.4. Danh gid tinh chiu han cia cdc dong
Xoan ta chuyén gen ¢ mivc d nha luwgi

Panh gia nhanh kha nang chiu han cua cac
dong Xoan ta chuyén gen codA dugc tién hanh
& giai doan cdy con (1 thang tudi). Cac dong
Xoan ta chuyén gen va dbi ching khoéng
chuyén gen duoc xir 1y kho han (khong tudi
nude ), nudi trong budng sinh trudng voi dicu
kién nhiét do 27+2°C, d6 am 60%, cuong do
chiéu sang 4.000-5.000 lux, thoi gian chiéu
sang 14 h/ngay. Kha nang chiu han cua céc
dong cdy Xoan ta chuyén gen dugc danh gia
thong qua hinh thai va phan tich ham lugng
glycine betaine tich Iiiy. Phuong phép tach
chiét va xac dinh ham luong glycine betaine
trong 14 cdy Xoan ta dugc thyc hi¢n theo
Grieve va Grattan (1983).

I KET QUA NGHIEN CUU VA THAO LUAN

1. Tao cic dong ciy Xoan ta chuyén gen
codA

Thi nghiém chuyén gen codA4 vao Xoan ta
duoc chia 1am 3 16 véi tong s mau bién nap
448 doan than mam. Két qua chuyén gen thu
duoc trinh bay & bang 01 cho thay, voi 448 thé
nhan gen duoc x4m nhidm va ddéng nudi ciy
vl ching  Agrobacterium  tumefaciens
LBA4404 mang vector chuyén gen pBII21
chira gen codA sau 5 tudn nudi ciy trén moi
truong tai sinh chéi chon loc (MS + 0,5 mg/l
BAP + 0,1 mg/l kinetin + 30 g/l sucrose + 8 g/l
agar + 150 mg/l kanamycin + 300 mg/l
cefotaxime) tai sinh duoc 197 chdi. Cac chdi
dugc cdy chuyén sang moi truong ra ré chon
loc (MS + 0,3mg/l IBA + 20 g/l sucrose + 8,0
g/l agar + 50 mg/l kanamycin), sau 3 tun co
68 chdi ra ré, chiém 15,2% so v&i s mau bién
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nap. Theo cac nghién ciru cong b trude day
cho thiy cac chdi Xoan ta ra ré dugc trén moi
truong chon loc 50 mg/l kanamycin 1a chdi
chuyén gen (Bui Van Théng et al., 2012). Cac
dong cay Xoan ta chuyén gen nay dugc chuyén
ra trong trong nha luéi. Khi cdy sinh truong
binh thuong (ra 14 méi), 14 ctia dong cdy Xoan
ta chuyén gen va dong cdy ddi chimg khong
chuyén gen (WT) dugc thu va tach chiét DNA

téng so, sir dung lam khuén cho phan ing PCR
v6i cap moi dic hidu nhan gen codA. Két qua
cho thay, ca 68 dong cay Xoan ta kiém tra déu
duong tinh véi phan ung PCR, cac dong
chuyén gen déu xuat hién mot bang DNA cb
kich thudc 1,9 kb ding véi kich thude cua
doan gen codA chuyén vao Xoan ta. Diéu nay
chung t6 ciac dong Xoan ta nay da dugc
chuyén céu tric gen codA (Hinh 02f).

Bang 01. Téng hop két qui chuyén gen codA vio Xoan ta

S6 chdi ra ré/Moi truong

L thi SO miu S6 chdi/Méi truong SM R S6 chéi dwong tinh
nghiém  bién nap 150 mg/l Kan 50 mg/l Kan véi PCR
1 150 54 22 22
2 140 68 19 19
3 158 75 27 27
Tong sb 448 197 68 68

o QLG

Cac dong cay chuyén gen

S -

Hinh 02. Cdc dong cdy Xoan ta chuyén gen coda

Ghi chii: Hinh a va b: chéi chuyén gen trén méi truong tdi sinh ¢6 150 mg/l kanamycin; Hinh
c: choi chuyén gen trén méi trieong ra ré c6 50 mg/l kanamycin; Hinh d: chéi khéng chuyén gen
(WT) trén méi truong ra ré c6 50 mg/l kanamycin; Hinh e: cdc dong chuyén gen trong & nha ludi;
Hinh f- PCR nhdn gen codA tir cdc dong chuyén gen.
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2. Panh gia kha nang chiu han cua cac dong
Xoan ta chuyén gen codA

Ca 68 dong Xoan ta chuyén gen duoc
chuyén ra trong trong bau dat. Cay 1 thang tudi
dugc tién hanh xir 1y han (khéng tudi nudc).
Sau 10 ngay xur 1y han, cidc dong cay Xoan ta
chuyén gen va dong cdy ddi chung khong
chuyén gen (WT) c6 phan tmg khac nhau véi
diéu kién han; Trong 68 dong chuyén gen xir Iy
han thu dugc 5 dong (TX4, TX12, TX27,
TX28 va TX54) c6 kha niang chiu han tot nhat,
cdy sinh truong va phat trién hinh thuong trong
diéu kién xu 1y han 10 ngay, con cac dong
chuyén gen khac va dong WT 14 bi héo ru,

rung va ngung sinh truong (Hinh 03). Pac biét,
kéo dai thoi gian xtr 1y han nhan tao 20 ngay, 5
dong chuyén gen (TX4, TX12, TX27, TX28 va
TX54) van séng nhung sinh truong cham lai so
v6i cdy trong ¢ diéu kién binh thuong. Ngugc
lai, cac dong chuyén gen khac va dong WT bi
chét. Cac dong cdy Xoan ta chuyén gen codA
sinh trudng dugc trong didu kién moi truong bi
kho han c6 thé 1a do gen codA chuyén vao hoat
dong sinh téng hop choline oxidase giup cay
ting cuong sinh tong hop glycine betaine, tir
d6 duy tri can bang nudc gitta cac té bao va
moi truong, on dinh cac dai phan tu, duy tri
hiéu qua quang hop dudi diu kién kho han.

Hinh 03. Dong Xoan ta chuyén gen (TX4) va doi chitng (WT) sau xir Iy han 10 ngay

Phan tich su biéu hién cua gen codA & muc
d6 phién ma ¢ 5 dong Xoan ta chuyén gen
(TX4, TX12, TX27, TX28 va TX54) bang k¥
thuat RT-PCR. Két qua cho thdy ca 5 dong
chuyén gen codd duéi sy diéu khién cua
promoter 35S déu co sy biéu hién manh & muc
d6 mRNA (Hinh 04). Pdng thoi, di xac dinh
ham luong glycine betaine tich liiy trong 1a ctia
5 dong chuyén gen nay va dong WT sau xir Iy
han 10 ngay. Két qua phan tich cho thy, cac
dong chuyén gen cé sy tich lily ham lugng
glycine betaine trong khoang 2,1-4,5 mM/g 1&
twoi, cao hon nhidu so v&i dong ddi ching
khong chuyén gen (0,7 mM/g 1a tuoi) (Hinh
05). Két qua nay hoan toan phu hop véi su

biéu hién vé hinh thai, vé& kha ning chiu kho
han ciia cac dong Xoan ta chuyén gen va dong
dbi chung sau 10 ngay khéng tudi nudc. Dong
TX4 c6 ham lugng glycine betaine tich lily cao
nhit 4,5 mM/g, tiép theo dong TX28 1a 4,2
mM/g, dong TX27 1a 3,7 mM/g, dong TX12 la
2,8 mM/g va thap nhit 1a dong TX54 1a 2,1
mM/g. Mic du giita cac dong Xoan ta chuyén
gen co su tich liy glycine betaine khac nhau
nhung lugng tich lily da ddm bao cho cac dong
chuyén gen cai thién duoc kha ning chéng
chiu v6i diéu kién kho han. Két qua twong tu
cling di duoc cong bd & cay hong, ngd, bong
chuyén gen (Huang et al., 2000; Quan et al.,
2004; Lv et al., 2007).
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WT X4

Hinh 04. Sw biéu hién ciia gen codA trong cdc dong cdy Xoan ta chuyén gen bing phén irng RT-PCR
TX4, TX12, TX27, TX28, TX54 la dong chuyén gen va WT la dong déi chirng khéng chuyén gen.
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Hinh 05. Nong d¢ GB tinh liiy trong ld ciia cdc dong Xoan ta chuyén gen va doi chirng

Glycine betaine tich liy & nong do cao khong
gdy can trd chirc ning cia té bao chat dong thoi
c6 tac dung dam bao tinh on dinh céu tric va
chiic nang cua cac dai phan tr. Mirc d¢ tich liy
glycine betaine twong quan voi kha ning chdng
chiu diéu kién bt loi (Yang et al., 2003). Nhiéu
loai cdy trong chuyén gen codA ting cudng sinh
tong hop va tich liy glycine betaine trong té bao
chéng chiu tot hon véi didu kién moi truong bat
loi (han, man, lanh, bang gia, nhiét va oxy hoa)
cling da dugc bao cao nhu cay Arabidopsis
thaliana (Alia et al., 1998; Sakamoto, Murata,
2000), cay hong (Huang et al, 2000), lua
(Sawahel, 2003), cai be (Waditee et al., 2005), ca
chua (Park et al., 2007; Ahmad et al., 2008),
bach dan (Yu et al., 2009). Tuong tu, két qua
nghién ctru chuyén gen codA vao Xoan ta cho
thiy cac dong chuyén gen tich liy glycine
betaine cao hon so véi dbi chimg khéng chuyén

gen va cac dong chuyén gen cai thién duoc kha
nang chong chiu voi diéu ki¢n kho han.

IV. KET LUAN

D3 chuyén thanh céng gen cod4 ma hoa cho
choline oxidase tham gia sinh tong hop glycine
betaine vao cay Xoan ta. Danh gia 68 dong Xoan
ta chuyén gen codA & diéu kién han nhan tao thu
duogc 5 dong cay chéng chiu han tét, 1a cac dong
TX4, TX12, TX27, TX28 va TX54. Ham lugng
glycine betaie tich Iy trong 14 cua cac dong
Xoan ta chuyén gen (2,1-4,5 mM/g 14 tuoi) cao
hon nhiéu so véi dong di chimg khong chuyén
gen (0,7 mM/g 14 twoi) dAn dén cac dong Xoan ta
chuyén gen c6 kha ning chju han tét hon so véi
cay ddi ching khong chuyén gen. Pay 13 co so
dé g dung cong nghé chuyén gen vao cai thién
kha nang chiu han ¢ cay lam nghiép noéi chung
va cdy Xoan ta noi riéng.
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TRANSFORMATION OF CODA GENE ENCODING CHOLINE OXIDASE
INTO Melia azedarach L. ENHANCES DROUGHT TOLERANCE

Bui Van Thang, Le Van Son, Chu Hoang Ha

SUMMARY

Drought is one of the environmental stress factors that affects seriously to the growth and development of
plants. Recently, application of transgenic plants which are tolerant to the environmental stress conditions is a
new approach in plant biotechnology. The cod4 gene coding for choline oxidase, an enzyme entering in the
biosynthesis of glycinebetaine, was used to transform into Melia azedarach L. through Agrobacterium
tumefaciens mediated transformation. The putative transformed shoots obtained on selected medium supplying
150 mg/L kanamycin were successfully confirmed by PCR analysis using the specific codA4 primer pair. The
results of drought treatment showed that among 68 transgenic lines, five of these were grown better than that of
the wild type. The accumulation of glycine betaine in leaves (2.1 — 4.5 mM g fw) of these transgenic lines was
higher than that of the wild type (0.7 mM g fw). These results demonstrated that the introduction of a
biosynthetic pathway for glycinebetaine into Melia azedarach L. enhanced significantly their drought tolerance.
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