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TOMTAT 
Beo tam Spirodela polyrrhiza thuoc ho Lemnaceae la mot trong so cac loai thuc vat dugc quan tam nghien 
cuu sir dung lam cay chu de san xuat cac hoat chat sinh hoc. Cac ket qua nghien cuu nay da chi ra rang co 
the chuyen gien thong qua vi khuan Agrobactehum vao beo tara nguyen cay. Hang loat cac ye'u td anh 
hucmg den hieu qua chuyen gien da dugc nghien ciiu. Chiing vi khuan AGL-1 dugc xae dinh cho hieu qua 
chuyen gien cao nhat (dat 15,88%). Cac yeu to nhu mat do te bao vi khuan, chat dSn du acetosyringon, thoi 
gian ly tam chan khong, thai gian dong nuoi cay ciing anh hucmg dang ke den hieu qua chuyen gien. Cac 
yeu to nay dang dugc toi uu nham nang cao hieu qua chuyen gien. 

Tn^oK. Agrobacterium, beo tam, chuyen gien, Lemnaceae, Spirodela polyrrhiza. ' '' ' ' • -.. 

LDATVAniDE 

Trong so cac loai thtrc vat dugc nghien cuu de sir 
dung lam he thong san xuat protein, cac loai beo tam 
thuoc hg Lemnaceae dang dugc dac biet chii y boi 
cac uu diem sau; rat d§ nuoi trong, khong phu thuoc 
vao thoi vu, chiing phan bo rgng rai tren toan the 
gioi, 6' nhieu viing khi hau khae nhau. Beo tam co 
ham lugng protein trong mgt don vi trgng lugng kho 
kha cao, dat tir 6,8 - 45% voi thanh phan axit amin va 
cac vitamin phong phti, thoi gian nhan doi ngin, tir 
24 - 72h tuy thuoc timg loai (Landolt, 1986). Do do, 
beo tam co the san xuat dugc mgt lugng lon protein 
trong mgt thoi gian ngan voi chi phi thap (Landolt & 
Kandeler, 1987). Vi vay sir dung beo tam lam ddi 
tugng chuyen gien de san xuat cac loai protein tai to 
hgp c6 gia tri cao voi gia thanh thap la mgt huong 
nghien ciiu trien vgng (Edelman etal, 1999). 

Thong thuong, cac thi nghiem chuyen gien vao 
thirc vat dugc thuc hien sau khi da xay dung thanh 
cong he thdng tai sinh tren ddi lugng loai do. Vat lieu 
su dung trong chuyen gien la cac manh cat la, than 
hoac md seo. Tuy nhien, viec xay dung he thdng tai 
sinh a mgt sd loai cay con gap nhieu kho khan. 

Duoi day la ket qua nghien ciiu anh huong ciia 
mgt sd yeu td den kha nang bieu hien tam thoi gien 
gus trfen beo tam Spirodela polyrrhiza bang vi khuan 
Agrohacterium tumefacien nham xay dung he thdng 
chuyen gien nguyen cay cho muc dich su dung 
chiing lam cay chu de san xuat mgt sd dugc chat 
dung trong nong nghiep va y te. 

II. VAT UEU VA PHUONG PHAP NGHIEN CUU 

1. Vat lieu nghien ciiu 
a. Nguyen lieu thuc vat: Ddng beo Spirodela 

polyrrhiza (SP) thu thap o' dia ban Ha Ngi va dugc 
gin di phan loai, dinh danh a Vien Dia thuc vat, Hoc 
vien Lien bang Thuy SI. Vat lieu vo triing thu dugc 
khi khii triing bang Ca(0Cl)2 5% trong thoi gian 2 
phiit. Beo tam nay dugc nhan trong moi truong d 
khoang Hutner (Hutner, 1953) bd sung 10 g 
sucroza, co thach hoac moi trudng long khong cd 
thach, pH = 6. 

h. Vat lieu vi khuaniY)^ danh gia tinh dac hieu 
cua cac chung vi khuan len kha nang lay nhifem, da 
sir dung 5 chung vi khuan Agrohacterium tumefacien 
la; AAG, EHA105, AGL-1, LBA4404, GV3101. 

Chting AA6 mang vector nhi the 
pBINGUSINTsbAvirG726pm (hinh 1). Nam trong 
viing gidi han bdi ba trai (LB) va bd' phai (RB) la cac 
gien chi thi sang lgc {gus-ini) va gien chi thi chgn lgc 
{nptll-gien khang kanamycine). Gien gus-int dugc 
dieu khien bdi promoter (chat hoat hda) P35S cdn 
gien nptlldsioc dieu khien boi promoter Pnos, ca hai 
deu cd doan ma ket thticla Tnos. .' • •• ,• ••• 

TNOS 

LB 

gus-int K 
P35S 

gus probe npfll probe 

PNOS RB 

Vien Di truyen Nong nghiep. 

Hinh 1. Cau tnic ciia doan T-ADN trong vector nhi the 
BINGUSINTsbAvirG726pm 

Chiing EHA105, AGL-1, LBA4404, GV3101 mang 
vector nhi the (hinh 2). Trong vimg T-ADN cd gien 
chi thi sang lgc la gien gus, gien nay dugc chia thanh 
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2 exon la gus first exon va gusA second exon phan 
each nhau boi doan intron catalaza. Promoter cua 
gien gus la CaMV35S, doan ket thtic la chudi NOS 
polyA. Chi thi chgn lgc thuc vat la gien hptll (gien 
khang hygromycine) dugc dieu khien bdi CaMV35S, 
ket thiic bdi chudi polyadenine. Ngoai ra, tren vector 
cdn cd gien chi thi chgn lgc vi khuan kanamycine(r), 
doan khdi dau phien ma vector pBR322 ori. 

Beo tam la loai thuc vat cd hoa nhd nhat trong gidi 
thuc vat, c6 cau tnic co the thuyfen giam so vdi cac loai 
thirc vat bac cao khae: chi cd rfe va canh beo. Beo tam 
sinh san chii yeu bang phuong phap mgc canh con roi 
tach ra khdi canh me. Trfen ca sd dac diem nay da sir 
dting nguyen cay beo la nguyen lieu de bien nap. 

Quan sat ijieu hien tam thdi cua gien GUS 

MSU beo ddng nuoi cay trfen moi trudng H/2 + 
10 g/l sucroza, pH = 6 trong 3 ngay, sau dd dugc 
nhugm X-GLUC de quan sat bieu hifen ciia gien gus 
theo phuang phap cua Jefferson va cdng su (1987). 
Mau dugc tinh la cd bieu hifen tam thdi khi cd it nhat 
mgt diem mau xanh cham dac tnmg cua gien gus. 

Ti le bieu hifen tam thdi cua gien gus dugc tinh 
nhu sau: 

TEF 

Hinh 2. Cau tnic ciia doan T-ADN trong vector nhi the 
pCAMBIA1301 ^ ^ , ^ 

2. Phuong phap nghifen curu 

Chuan bi huyen phu vi khuan: Cay trai 
Agrobactehum cdX giti trong glyxerin (-20°C) trfen dia 
moi truang LB hoac YEB dac, pH = 7, cd bd sung 
khang sinh thich hgp, nuoi d' 28"C trong 2-3 ngay. 
Sau dd lay 1 khuari lac vi khuan nuoi trong 5 ml moi 
trudng LB hoac YEB ldng cd bd sung khang sinh 
thich hgp, nuoi lac 200 vdng/ phiit, 28°C, nuoi qua 
dem. Ly tam dich huyen phii vi khuan nuoi cay (5000 
vong/phiit, d 4"C, 5 phtit). Loai bd dich ndi va hoa 
tan can vi khuan trong moi trudng LB hoac YEB va 
dieu chinh mat do vi khuan dat tdi ODgoo ~ 0,5-1,0. 

Lay nhiim vi khuan voi beo va nuoi cong sinh: 
Cac canh beo tir dia nuoi cay dugc nhifem vao dich vi 
khuan Agrohacterium tumefacien da chuan hi. 

Dong nuoi cay. nia lai mSu beo sau lay nhifem 
bang nuac cat khii trimg, sau dd chuyen mlu beo 
sang 50 ml moi trudng d khoang Hutner (H/2) bd 
sung 200 p,M AS, khdng cd dudng. 

Tai sinh heo da chuyen gien: Cay chuyen beo da 
chuyen gien sang mdt trudng H/2 long bd sung 10 
g/l dudng va 250 p-M cefotaxim, nudi sang d 25"C, 
cay chuyen 2 - 3 lan. 

Chon loc beo chuyen gien: cay chuyen beo sang 
mdi trudng H/2 bd sung 10 g/l dudng. Nhan va cay 
chuyen 4 - 5 ngay /chu ky. Cay chuyen beo sang 
mdi trudng H/2 dac bd sung 5 mg/1 gieneticin. 

TEE = 
TDF 

-xl00(%) 

Trong dd: TEE (transient expression efficiency 
- hieu luc bieu hien tam thdi), TTF (total of 
expression fronds - Tdng canh bieu hifen), TDF 
(total of dying fronds - tdng canh nhugm). 

III. KET QUA NGHIEN CUU 

1. Chgn lgc chiing vi khuan thich hgp cho 
chuyen gien vao beo tam SP nguyfen cay 

De danh gia anh huong ciia cac chiing 
Agrohacterium turhefacien khae nhau den ty le bieu 
hien tam thdi ctia gien gus a beo tam SP trong 
nghien ciiu nay da su dung 5 chiing vi khuan: 
EHA105, LBA4404, GV3101, AGL-1 va AA6. Ket qua 
thi nghiem dugc trinh bay b bang 1 va Jiinh 3. 

Bang 1. Xae dinh chiing vl khuan thich hgp cho 
chuyen gien vao beo tam 5/'nguyen cay 

CT 

1 
2 
3 
4 
5 

D/C 

Chung vi khuan 

LBA 4404 
GV 3101 
EHA105 

AA6 
AGL-1 

Moi trudng YEB 

Ty le bieu 
hifen tam 
thdi (%) 

7,50 
8,28 
2,54 
5,49 
15,88 

0 

Mirc do 
bieu hien 

Dam vira 
Dam vira 
Hoi dam 
Hoi dam 
Dam vira 

-

Trong sd 5 chiing vi khuan su dung trong thi 
nghiem thi chting AGL-1 cho ty le bieu hifen tam thdi 
ctia gien gus a SPnguyfen cay dat cao nhat la 15,88%, 
miic do bieu hien mau xanh cham dam vira. Ty le 
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bieu hien tam thdi cua gien gus a hai chiing 
LBA4404 va GV3101 sai khae khong nhieu (lan lugt 
la 7,50% va 8,28%). Chiing EHA105 cho ty le bieu hifen 
tam thdi ciia gien gus thap nhat 2,54%, miic do bieu 
hien nhat hon so vdi cac chting vi khuan cdn lai. Su 
khae bifet ro ret ve ty le va miic do bieu hien tam thdi 
giiia cac chiing vi khuan cho phep ket luan rang 
chiing Agrohacterium cd tinh dac hifeu ddi vdi mdi 
phuong thiic lay nhifem nhat dinh. 

Do dd da lua chgn chung AGL-1 de sii dung cho 
bien nap vao bfeo tam loai SP. 

Hinh 3. Bieu hien tam thdi gien gus tren canh beo 

2. Anh hudng cua mat do vi khuan tdi ty le bieu 
hifen tam thdi cua gien gus a beo tam SP nguyfen cay 

Mat dd vi khuan trong mdi trudng lay nhifem anh 
hudng tdi lugng vi khuan tiep xiic vdi te bao thuc vat. 
Sd lan va lugng vi khuan tife'p xtic vdi tfe' bao thuc vat 
cang ldn thi xae suat chuyen gien cang cao. Tuy 
nhifen khi mat do vi khuan cang ldn thi tuong tac giiia 
chung vdi nhau se anh hudng tdi hifeu qua chuyen 
gien. Do vay vifec xae dinh mat dd vi khuan phii hgp 
cho hifeu qua chuyen gien cao cd y nghia quan trgng. 
Cac dich vi khuan cd mat do vi khuan d' ODjoo: 0, 0,5, 
0,8, 1,0, 1,2 va 1,5 da dugc sii dung trong thi nghifem. 
Ket qua thi nghiem dugc trinh bay d' bang 2. 

Bang 2. Anh hudng cua mat do vi khuan tdi ty le bieu 
hien tam thdi cua gien gvs a boe tam SFngayen cay 

CT 

D/C 
1 
2 
3 
4 
5 

Mat do vi khuan 

(ODfioo) 

0 
0,5 
0,8 
1,0 
1,2 
1,5 

Ty Ife bieu hien tam thdi 
d' beo tam ^Pnguyen 

cay (%) 
0 

12,31 
19,15 
15,65 
14,50 
10,70 

hifen tam thai ciia gien gus. Vdi mat do vi khuan thay 
ddi tir 0,5 den 1,5, gia tri mat do vi khuan ODeoo = 0.8 
cho ty le bieu hifen tam thdi ciia gien gus cao nhat so 
vdi cac cong thtic khae (19,15%). Ngoai ra, a gia tri 
mat do vi khuan ODeoo = 0,8 miic do bieu hien dam 
vira, vimg bieu hifen rdng. Gia tri mat do vi khuan cao 
hon (1,0, 1,2, 1,5) ty le bieu hien tam thdi giam, miic 
do bieu hien trfen canh chi la nhirng ddm xanh nhd, 
khong cd canh beo nao cd bieu hifen ca canh. Do vay 
gia tri OD = 0,8 da dugc lira chgn cho cac thi nghiem 
chuyen gien nguyen cay tiep theo. 

3. Anh hudng ciia thdi gian ly tam chan khong 
tdi ty le bieu hien tam thdi ciia gien gus a beo tam SP 
nguyfen cay 

Thdi gian lay nhifem cd anh hudng ldn dfen ket 
qua cua qua trinh bien nap. Ly tam tao ra cac tdn 
thuong d' canh beo 5Ptao dieu kien cho vi khuan A. 
tumefacien xam nhifem vao beo. Ngoai ra trong dieu 
kifen chan khdng se tang cudng su tiep xiic giira beo 
vdi vi khuan de qua trinh chuyen gien dugc tien hanh 
thuan lgi hon. Nham xae dinh thdi gian ly tam va hiit 
chan khong phii hgp cho hifeu qua ciia qua trinh bien 
nap cao cac khoang thdi gian ly tam va hiit chan 
khong sau dugc nghien ciiu: 0, 5, 10, 15 va 20 phiit. 
Trong thi nghifem nay, chiing vi khuan dugc su dung 
la AGL-1 vdi ODgoo = 0,8. Ket qua thi nghifem dugc 
trinh bay d'bang 3. 

Bang 3. Anh hudng cua thdi gian ly tam chan khong 
tdi ty le bieu hien tam thdi cua gien gus a beo tam SP 

nguyfen cay 

CT 

D/c 
1 
2 
3 
4 

Thdi gian ly 
tam (phiit) 

0 
5 
10 
15 
20 

Ty le bieu hien tam thdi d' 
beo tam 5Pnguyfen cay 

(%) 
8,65 
12,71 
19,42 
22,27 
20,96 

Kfet qua thi nghifem cho thay: Vdi beo 5Pnguyfen 
cay, mat do vi khuan anh hudng ro ret tdi sir bieu 

Ket qua thi nghifem o bang 3 cho thay: Cd su 
khae bifet ldn d cac cong thiic ly tam chan khdng so 
vdi cong thiic ddi chiing khong ly tam. O cong thiic 
ddi chimg, ty le bieu hifen tam thdi ciia gien gus chi 
dat 6,11%, trong khi dd a cac cdng thiic cd ly tam 
chan khong ty le bieu hifen tam thdi ciia gien gus dao 
ddng tir 12,71 den 22,27%. Ty le bieu hifen tam thai 
cua gien gus cf cac thdi gian ly tam chan khong 15 va 
20 phiit sai khae khong nhieu nhung d' cong thiic ly 
tam chan khong trong thdi gian 15 phiit cho miic do 
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bieu hien tdt han hai cdng thiic cdn lai. Vimg bieu hifen 
rdng, thdi gian ly tam 20 phiit gay tdn thuong cho canh 
beo nhieu hon ca do dd anh hudng tdi kha nang phuc 
hdi sau nay. Nhu vay, huyen phii beo tam nguyen cay 
va vi khuan dugc ly tam trong thdi gian 15 phiit la thich 
hgp cho chuyen gien nguyfen cay vao beo tam SP, ty le 
bieu hien tam thdi ctia gien gus dat 22,27%. 

4. Anh huong cua ham lugng Acetosyringon tdi 
ty le bieu hien tam thdi cua gien gus a beo tam SP 
nguyfen cay 

Acetosyringon (AS) la mdt hgp chat ctia phenol 
dugc tiet ra tai vimg bi thuong cua cay. AS ddng vai 
trd din du vi khuan Agrohacterium tdi mo lay nhifem 
va kich hoat cac gien vimg VIR hoat dgng de hoat 
hda ca che chuyen T-ADN vao te bao thirc vat. 

Trong thi nghiem nay, beo SP nguyfen cay dugc 
bien nap nhd vi khuan AGL-1, cd OD6oo=0,8, thdi gian 
ly tam chan khong 15 phiit vdi SF nguyen cay. AS 
dugc bd sung vao dich vi khuan 1-2 h truac khi bien 
nap vdi ndng do ldn lugt la; 0, 100, 200, 300 va 400 
p.M. Ket qua thi nghifem dugc trinh bay d' bang 4. 

Bang 4. Anh hudng cua ham lugng AS tdi ty le bieu 
lien tam thdi ctia gien gus a beo tam SP 

Cong 
thirc 
D/c 

1 
2 
3 
4 

Ndng do 
AS (̂ iM) 

0 
100 
200 
300 
400 

Ty le bieu hifen 
tam thdi (%) 

17,71 
22,06 
35,85 
32,88 
30,11 

Ket qua thi nghifem cho thay, AS cd anh hudng 
ro ret tdi ty le bieu hien tam thdi ctia gien gus a SF 
nguyfen cay. Ty le bieu hifen tam thdi ciia gien gus 
tang d cac cong thirc cd bd sung AS so vdi cong thiic 
ddi chting khong bd sung AS. Ty le bieu hien tam 
thdi dat cao nhat la 35,85% khi bd sung 200 î M AS 
vao dich khuan. Khi bd sung ndng do AS cao (300, 
400 |.tM) lai lam giam ty le bieu hifen tam thdl ciia 
gien gus (lan lugt la 32,88% va 30,11%). 

Ndng do 200 pM AS bd sung vao dich vi khuan 
tir 1 - 2h trudc khi bien nap dugc lua chgn cho giai 
doan chuyen gien vao beo tam SFnguyen cay. 

5. Nghifen ciiu anh hudng cua thdi gian dong 
nuoi cay den bieu hifen tam thdi ciia gien gus a beo 
tamSP V . A : V 

Nham khao sat va xae dinh thdi gian dong nuoi 
cay thich hgp trong chuyen gien d" beo tam SP cac 

khoang thdi gian 0, 1, 2, 3, 4 ngay da dugc nghien 
ciiu. Ket qua tlii nghifem dugc trinh bay a bang 5. 
Bang 5. Anh hudng cua thdi gian dong nuoi cay den 
ty le bieu hien tam thdi cua gien gus a beo tam SP 

Cong 
thiic 
D/c 

1 
2 
3 
4 

Thdi gian ddng 
nuoi cay (ngay) 

0 
1 
2 
3 
4 

Ty le bieu hifen 
tam thdi (%) 

19,24 
20,18 
31,34 
35,16 
28,32 

Tir ket qua thu dugc, ta thay thdi gian ddng nuoi 
cay tang thi ty le bieu hifen tam thdi cua gien gus 
cung tang va cao nhat la a thdi gian 3 ngay (35,16%). 
Den ngay thii tu ty le bieu hifen tam thdi giam. Miic 
do bieu hifen cua canh beo 6' thdi gian nudi cay 3 
ngay cung dam hon, cd nhieu canh bieu hifen toan 
canh. Vay thdi gian ddng nuoi cay thich hgp nhat cho 
ddng beo SP la 3 ngay. 

V. KET LUAN 
Cd the thuc hifen bien nap di truyen trfen beo tam 

Spirodela polyrrhiza bang Agrohacterium sir dung 
vat lieu thuc vat la nguyfen cay beo tam. 

Cac chiing vi khuan cd tinh dac hifeu ddi vdi 
phuong thtic bien nap sii dung nguyfen cay. Trong 5 
chiing vi khuan nghien ciiu, chi cd chung AGL-1 c6 
kha nang lay nhifem, cho ty le va miic do bieu hien 
tdt. Cd the sir dung chiing nay cho chuyen gien vao 
beo tam. 

Ty le bieu hifen tam thdi ciia gien gus a cac cong 
thtic thi nghiem dao dgng tir 2,54 den 35,85%. Cac yeu 
td anh hudng nhu mat do tfe' bao vi khuan, ham lugng 
chat bd sung acetosyringon, phuong thtic tang cudng 
tie'p xiic giua beo tam, vi khuan, ly tam chan khong, 
thdi gian ddng nuoi cay da dugc nghifen ciiu. Cac yeu 
td khae can dugc tiep tuc nghifen ciiu va tdi uu. 

Hinh 4. Ket qua phan tich PCR cac ddng beo dugc 
chuyen gien gus 

Cot M; Thang ADN chuan Ikb. Cot 1, 3, 7,10, 
15; Cay chuyen gien voi su cd mat ctia gien gus. Cot 
2, 4, 5, 6, 8, 9,11-14,16,17: Cay khong dugc chuyen 
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gien. Cot (-): Cay binh thudng (khong chuyen gien). 

Cot H2O: Mau ddi chiing HjO (khong cd ADN); Cot 

(+): ADN plasmid pCAMBIA 1301 (mang gien gus) 

TAI UEU THAM KHAO 

1. Aziz, M. A , Singh, S., Kumar P. A , Bhatnagar 
R. (2002). Expression of protective antigen in 
transgenic plants: a step toward edible vaccine 
against anthax. Biochemical and Biophysical 
Research Communications 299, 345- 351. 

2. Edelman M. (1999). Transgenic Lemnaceae. 
International application published under the patent 
cooperation treaty (PTC), WO 99/19498. 

3. Hooykaas P. J. J., Schilperoort R. A. (1992). 
Agrohacterium and plant genetic engineering. Plant 
Moi. Biol, 19, pp. 15 -38. 

4. James C , 2009. Global Status of 
Commercialized Biotech/GM Crops: 2008. ISAAA 
Brief No. 39. ISAAA: Ithaca, NY. 

5. Jefferson R. A., Kavanagh T. A , Bevan M. W. 
(1987). GUS fusion: fi-glucusidase as a sensitive and 
versatile gene fusion marker in higher plant. EMBO 
journal, 6(13), pp. 3901-3907. 

6. Landolt E. (1986). The family of Lemnacea- a 
monographic study. Vol. 1. ETH. Stiftung Rybel, 
Zurich, Switzerland. 

7. Yamamoto Y. T., Rajbhandari N., Lin X., 
Bergmann B. A, Nishimura Y. and Stomp A. M. 
(2001). "Genetic transformation of duckweed Lemna 
gihba and Lemna minor. In Vitro Cell. Dev. BioL-
Plant, 37, pp. 349-353. 

8. Rival S., Wisniewski J. P., Langlais A, Kaplan 
H., Freysshinet G., Vancanneyt G., Vunsh R., Perl A., 
Edelman M. (2007). Spirodela (duckweed) as an 
alternative production system for phamaceuticals: a 
case study, aprotinin. Transgenis Res. (Original 
paper). DOI 10.1007/s 11248-007-9123. 

INVESTIGATION OF SOME FACTORS EFFECTED ON TRANSIENT EXPRESSION OF GUS 

GENE IN SPYRODELA POLYFKHIZA 

Phung Thi Thu Ha, Nguyen Thi Khanh Van, Le Huy Ham 

Summary 
Spirodela polyrrhiza belongs to family Lemnaceae which consist more than 40 species. Representatives of 
this family have great potential to be host plant for production of biologically active subtances. The studies 
have showed that it is possible to transform Spirodela polyrrhiza using whole plant. A number factors 
effecting transient expression have been investigated. Agrobacterium strain AGL-1 has been founded that 
sensitive to whole plant infection among five strains investigated, transient expression ranged from 2.54 to 
15.88%. Among different factors, bacteria density, acetosyringone concentration, time and speed of 
centrifure have significant influence on transient expression. These factors and others are to be optimized 
for development of efficient trans formation system in this plant. -

KeyvforAs: Agrohacterium, ducliweed, transfonnation, Lemnaceae, Spirodela polyrrhiza. 
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