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Vifn Cong nghi sinh hoc. Vien Han Iam Khoa hoc va Cong nghe Viet Nam 

T6MTAT 

Van de 6 nhiem asen (As) trong dat ngay cang dugc quan tam do mfi hircrng true tiep den sire khoe con nguoi va cay trong BSn canh 
cac phuong phap tryyen thdng, viec sii dung thuc vat d6 xir ly dSt nhiem As (phytorcmcdialion) la cong nghg dang dagc ap dyng 
r$ng dotinhhieu qua cao cung nhu tiet kiem chi phi. Tuy nhien, cac loai thirc vat "sieu tich tu" phit hien ngoai Uf nhien Ihirong co 
sinh khoi thap. De khae phyc dieu nay doi hoi phai tao ra cac loai thuc vat bien doi gen theo chieu huong vvra c6 kha nang tich ty As, 
vua t^o ra sinh khoi Ion. Silicon efflux transpcwter (Lsi2) la mot protein quan trong troog trong qua trinh van chuySn As tir re len than 
thfing qua cic mo xylem 6 thuc vat Viec ting cuong bi6u hien gen ma hoa protein Lsi2 Uong cay chuyfin gen s5 lim tang sy van 
chuyen As tii rl len than va qua do tang cuong su lich luy As trong cay. Trong bai bao nay, chung toi da phSn l̂ p dugc gen Lst2 hi 
ciy lia non {Onza saliva) va ghdp ndi thanh cong vao vector chuyen gen pCB301. Cdu true pCB301/Lj(2 da dupe bi6n npp vao cSy 
thuoc la thong qua vi khuan Agrobacterium lumefacines vk buctc dau da thu dugrc cac dong cay duong tinh voi phan iing PCR. D3y la 
*̂ ? **>''''°^ ^ ^ '^^° '̂̂ '̂  ^^° r^ '^^ "̂ "̂S ^^ '*'^ S^ chuySn gen co khi nang van chuyfin va tich luy As nhim gop phin giai quyfit 
van de 6 nhiem moi trudng dit. 

Tirkhoa Agrobacterium, Lsi2, thuoc la, vJin chuyen asen, vector chuyen gen 

AAdcAu 

Kim lo^i n^ng n_6i chung va asen (As) noi neng rlt doc vol con ngiFoi va mfli tHJ-ong cho dii a nong dO thip. ChOng gdp 
phSn l̂ m e nhilm ngng r\h dk, nude mgt va nu'o'c ngam, tac dgng xlu toi chit lu'ong h§ thing cong r§nh; anh hirfi-ng 
h^' '^"^ ' ""^ ^^ '-̂  ̂ '"^ ^ '^ ' ^^ ^^^ ^^' ^°' ' ^^ ^^"^' '^'^^ ^^* ^^ ^"^ hu'ong xlu toi siic khoe con hgu'6'i thong qua 

chu6i dinh du-ong. Vigc loai bo, giam b61 c^c kim loai nang, lam sach dit 6 nhiem la mpt qua trinh cip thi§t, bao v$ 
ngufln \&i nguyen vS SLFC khoe con ngu'oi. De XLP ly dit 6 nhiim ngu-oi ta thu'^ng si> dyng cac phu-o-ng phap truyen 

M") A "^^ii ^^ ' F° ^'""^ '^^ ^^^^ ° "'^'^"' ^^"9 ^°^ ^^^ ^°^^ ^^* 'y' ""• '^ " '̂®*- ' ^ ° ^ ^ ' ' ° " - °^' ^°^ '̂ ° '̂= khli c^c 
chat fl nhi&m; ddo dit bi 6 nhiem d^ chuyen di d§n nhO-ng noi chon lip thfch hp-p. Cic phu-ong ph^p nay thu-b-ng rlt tin 

hi hA'"^ ^^'' ^'°' ' ^^" ^^ "̂ ^ ̂ ^"^*' "^ *^^" '^^^ ̂ ^ '^'^" '̂'̂ -̂ ^^" ^^^' "^° ' "'^°'"9 ^'^'^ ^'^^ ^^ ^'^ *=^^ ^^P "^'^' chuyin 
hoa, chflng chiu v^ loai bo kim loai nang cua mflt s6 loai thu-c vat, ngu-o-i ta da bat dau chO 9 din kha nang sO- dyng Ihu-c 
v^t de xij- ly mfll tm-fl'ng nhu- mot cong nghe mfli tru-ong dgc biet (phytoremediation) (All et al., 2013). 
Cho din nay, rlt nhieu lo^i thirc v^t da du-oc ghi nhan cd kha nang hip thu vi lo$i bo As trong dit va nu-dc 6 nhiSm nhu 
cay du-ong xi {Pteris vltlata). co vetiver {Vetiveria zizanloides), c^y hoa dgi Alpine pennycress (Thlaspi caerulescens) 
(Mcfaraih, Zhao, 2003). Tuy nhidn. chung d4u la cac cay bui, co sinh khfli hgn che, sinh tru-dng ch?lm, vi th i hgn chl kh3 
nang xu ly As (Wei ef al.. 2006) Oe khae phuc dieu nay doi hdi phai ph^t tnln cflng ngh? sinh hpc d l tgo ra cac loSi 
tngre v^t bifin dfli gen theo huwng vira co kha nang tich ty, vi>a tao ra sinh khli Idn. C^c logi cay g5 vdi kha nang sinh 
iruang nhanh, khli lu-iyng Idn, co hfi re phat trien sSu va rpng, de dang thu hoach di/^c xem nhir cac dli tifpng tilm 
nang ae nghifin cii-u su- dung trong xO 1̂  6 nhifim As. 

l^^^^uTt^' ^^ '^" f ' '^^^ ̂ ^" ^ " ° ^ ^^"^ ' ° " ^f^enate (As(V)) va arsenite (As(lll)). Thu-c vat hip thy chOng thfing 
ulnn » 7"^^,f!?,'^Il"^ *"^"^ ^ 3 '^ phosphate transpoters va aquaglyceroporins (Meharg, Hartley-Whitaker, 2002; 
/V-eml X ' 2 '• ^^" ^^' ^^'^ ^^" *^^"y^" ^^° '^ ^^°- As(V) se du^c khi> thanh As(lll) va tao phu-c vdi glutathione 
t^h I- > Pfiy^ochelatins (PCs). As(lll) hoac phu-c hpp cua As(lll) se diroc van chuyin qua m^ng khong b^o v^ dî pc 

2009 Ztn?"Rosen" 20091 ^ ° ^ ^ ^"^^ ''^" ^^"^^" ^" '^ '^" "̂ "̂  "^° *^^" ^^ '^ *^"°"^ ^"^ f*""®'" ^^" ^'^'^^^" ^^^^° ®' ^'•' 
Svin".?*"^'*"? a^c tinh quan trpng cua cay cd kha nSng tich luy As cao, dy duang xi {P. vlttata) \i kh^ nSng v^n 
k S r l h . ^ ^ " '"^ . ^ ^ '^ ' - " * ^ " P " i ^'- 2°^^J '™"9 ^^^ ^^" ^^t ^ c 'oaf difong xi khflng c6 kha nang hip thy As 
A^ t?, rs fa^ ? ! "^."^ vanchuyin thip hern nhilu so vdi P. vHtata. Budc quan trpng trong ŝ r v^n chuyin nay Id dira 
v^i t ^ ; h r « u"̂  ' '^®'" ° ^ " ^^^- " ^ ^^ ^°"9 ^"^ 9'^ (2002, 2006) xac dinh du^c mpt gen ma hda protein Lsi2, cfl 
hilnmifr, I ^."I l̂ff " f ,^e"it« ^ "-o '̂ y'.em, nhiF arsenite la dgng tfln tai chinh cua As trong mo xylem. 0 cky lua. dgt 
frono^ll r ^ ??. .^' """^ ^'^"^ 9^" ^ ° ^ ' "^ "9 ^5 *'̂ ^̂  'y tf°"g than. Nhif vgy, vipc tang cu^ng bi4u hi§n l.s/2 
trong S y ^^" "^ "^"^ ^^ '^"^ *^"9 ^V v§n chuyin As tii- r l Ifin than va qua do tang cifdng su- tich luy As 

S^n lK^ '? '^ .^^ ! ' ?^"^? ' ^ i * ^ P^^" '̂ P ^''^'^ sen Lsi2 tif cay lua, ghep nli vao vector chuyin gen va biln ngp thdnh 
S tichTnv A^ i ! ^ ^ ^".^ khoa hoc cho viec tao ra cac ddng cay than g l chuyin gen cd kha nSng v^n chuyin 
va tich luy As nham gop phln giii quyet van d i d nhilm moi tm-dng d i t ' « ' ^ a •=• y 

NGUVeN LlfU VA PHlfONG PHAP 

Nguyen l i fu 

cay lua non {Oriza sativa) 2 tuin tuli do Tn/dng Bgi hpc Nong nghiep Ha Ndi cung d p . 
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Gilng thuic la Nicotiana tabacum K326 do Vi§n Kinh t l - Ky thuat Thuflc la cung d p va du-oc nuoi cly in vitro tai Phflng 
Cing ngh? Te bao Thyc Vat (CNTBTV) - Vipn Cflng nghS smh hoc (CNSH). 

-VeeleH^eh-deng-pBTT-vectorchtiyen-gen pCB301/PCS, u6u diCing vi khuln E. CdllVHba va A tumefaciens LHAIOia do 
phong CNTBTV - Vi#n CNSH cung d p 

Phu'O'ng phap 

Phsn lap gen Lsi2 

Gen Lsi2 du-pc phSn l̂ p tu- la cua cay lua non 2 tuin tuli. RNA ting s l ttr la lua du-o-c tdch chilt theo hu-dng din su-
dyng hoa chat Tnzol Reagents (Invitrogen, My). La lua du-pc nghien trong nitrogen long thanh bdt min. Bo sung Trizol, 
dao nh? d nhifit dd phdng trong 10 phut, bo sung 200 ml hon hpp Chlorofomi: Isoamyl (24.1), dao nh? vd ly tdm 10.000 
vdng trong 10 phut Hut dich noi, kit tiia RNA bdng Isopropanol. Ly tam d 10.000 vflng trong 10 phiit, bd dich nli, thu 
lua va pha loang RNA trong nu-dc khir DEPC 0,01 %. 

RNA ting so thu du-pc se duac sO dung lam khufln cho phan i>ng tong hpp cDNA va phan ii-ng RT-PCR theo hu-dng 
din cCia b$ kit Fermentas vdi c|p mfli dac hifu Lsi2-F (5'-ACTAGTATGAGTGAGCTTGCGTCGGC-3') va Lsi2-R (5'-
TCTAGATCAGATCTTGCCGATGAGGG-3'). San phim RT-PCR duuc dien di trfin gel aganase 1%, sau do du-ac tinh 
sgch theo bp Kit QIAquick Gel Extraction (QIAGEN). Gen Lsi2 sau khi tinh sgch se du-gc ghep nli vao vector tach ddng 
pBT nhd sy xiic tac cOa enzyme T4-DNA ligase theo phu-o-ng phap ciJa Sambrook (2001). Vector tai t l hpp tgo thdnh 
Quoc dat tfin la pBT/Ls/2 vd du-pc bien nap vdo t l bdo kha biln E. coli DH5a theo phu-ong phap sic nhifit (Cohen, 
1972). Chpn dong t l bdo, kiem tra plasmid thu duvc bang phan u-ng d t vdi enzyme gidi han BamH! vd xdc djnh trinh ty 
dogn gen thu du-p'c bdng may dpc trinh ty ty ddng ABI PRIM® 3100 Avant Genetic Analyzer dya tren nguyen 1̂  cOa 
Sanger vdi bp kit BigDye Terminor v3.1 Cycle Sequencing. 

Thief ki vector chuyin gen thyc v$t 

De chuyin gen vdo thyc vat thdng qua vi khuan A. tumefaciens EHA105. vector pCB301/PCS duo'c thilt k l tai phong 
CNTBTV cd mang gen PCS va dogn trinh ty c-myc-KDEL d cudi gen da duo-c ly-a chpn lam vector chuyen gen. Vector 
pCB301/PCS va vector tdch dflng pBT/i.s/2 ciing du-pc d t bdi cap enzyme gidi hgn Spel vd Xbai. San phim d t dwpc 
ghep noi vdinhau nhd enzyme T4-DNA ligase nhlm thay thi gen PCS trong vector pCB301/PC.'; hang gen / .•?;? va tan 
nen vector tai t l hg-p pCB301/Ls/2. Vector tai to hpp nay du-pc dong hda thflng qua viec biln nap vdo t l bao £. coli 
DH5a bdng phirong phdp sdc nhipt vd vao t l bdo A. tumefaciens EHA105 bdng phuo-ng phap xung di^n. Cdc dong t l 
bao thu du-pc dupe kilm Ira sy cfl mdt ciia d u tnJc can chuyin bang phu-ong phdp PCR tn,i-c tilp tir ktiuin lac (colony 
PCR) vdi c|p mfli Sge hipu Lsi2-F/Lsi2-R theo chu ky nhi^t 01 chu kj' 94''C/4 phOt; 30 chu ky (94°C/40 giay,' 55°C/ 30 
gidy, 72''C/1 phut); 01 chu ky 72''C/10 phiit vd giu- d 4°C/30 phiit; vd bang phan ii-ng d t kilm tra plamid tdi to hpp vdi 
cgp enzyme gidi hgn SpeilXbai. Sin phim colony PCR va san phim d t du-pc difin di trfin gel agarose 1% va so sanh 
vdi thang DNA chuin 1 kb d l kilm tra kich thu'dc. 

Chuyen gen vio cay thuoc la 

Vector pCB301/Lsi2 dvgc chuyin vdo gilng thuic la Nicotiana tabacum K326 thflng qua vi khuln A. lumefacines EHA 
105 theo phu-ong phdp cua Topping cd cai tien (Topping, 1998). Cac manh la du-pc d t tir cay thudc Id tdi sinh in wtro 
vdi kich thu-dc khodng 1 cm^ vd du-pc cam u-ng 2 ngdy trfin moi Inj-fl-ng Idi sinh GIwl (MS(I-V) + 1 mg/i BAP + 30 g/l 
sucrose + 8 g/l agar, pH = 5,8). Mdt ngdy tru-dc khi biln ngp, lly mdt khuln lac Iron deu, du-ng rieng bi#t phat triln tot 
trfin dfa khuan d y vdo 10 ml LB Idng cd b l sung 50 mg/l kanamycin, 25 mg/l chloramphenicol vd 50 mg/l rifamicine, 
Nufli lac 200 vdng/phut, d nhifit dd 28''C qua dfim (14 - 16h). Lly 5 ml djch khuln chuyen sang 50 ml LB long khdng bo 
sung khang sinh nudi phyc hdi khuan trong 5 gid. Ly tam 5000 vdng/phiit trong 10 phiit d 4°C thu can khuln va hda tan 
khuan trong mfli tru-dng 1/2MS Idng, Sii- dyng vi khuln A.tumefaciens cd mgt dp dgt OD6oo=0,6 - 1 d l biln nap Cdc 
manh Id sau 2 ngay nufli cam O-ng mfli tru-dng GM se du-pc ngdm vdi djCh huyln phu vi khuan cd chu-a vector chuyen 
gen mang gen quan tdm. Sau 10 phut cac manh la se du-pc chuyen Ifin gily thim da khu- triing, thdm khd vd ddng nudi 
d y vdi vi khudn trfin moi tru-dng GM 2 ngay trong dieu kign t l i . Sau dd, cac manh la tilp tuc diFp-c chuyin len mdi 
tnjd-ng GM cd b l sung khdng sinh di§t khuln cefotaxime 500 mg/l vd khdng sinh chpn Ipckanamycin 30 mg/l de tai sinh, 
Sau 2-3 tuin cac cym choi hinh thdnh ttip tyc flu-pc cat chuyin sang mdi tru-dng GM mo-i chda kanamycin 50 mg/l Sau 
3-4 tuin, cdc chll phdt triln cao khoang 2-3 cm thi du-pc d t vd chuyin sang mfli tru-dng ra re RM {MS(I-V) + 0,1 mg/l 
IBA + 30 gfl sucrose +8 g/l agar, pH = 5,8) cd b l sung cefotaxime 500 mg/l va kanamycin 50 mg/l. Cac cay con ra r l trfin 
RM vd phdt triln hodn chinh vdi 3-4 ia thgt se du-p ;̂ trlng trong cac blu chu-a gia the TN1 (Vi#n ThI nhu-dng nong hda). 
Sau 15 ngdy, cdc cdy cdng cap, khde manh se du-pc chuyin ra trdng trong nhd lu-di. 

Cdy thuic Id chuyin gen 6 tuan tuli tinh tir luc ra cay se du-pc lly la d l tdch DNA vd kilm tra sy cd mat cua gen chuyen 
bang phdn irng PCR vdi cgp moi dgc hieu Lsi2-F/Lsi2-R. 

KfiT QUA VA THAO LUAN 

Phan lap gen ma hoa protein Lsi2 tir cay lua non 

Gen ma hda protein Lsi2 duvc phdn Igp tu- Id ciia cdy IOa non 2 tuin tuli. RNA ling s l tach chiet du-pc dung d l thu-c 
hi§n phan u-ng RT-PCR nhan dflng gen Lsi2 bing cgp mli dac hieu Lsi2-F/Lsi2-R. Kit quS di^n di san pham RT-PCR 
trfin gel agarose 1 % du-pc the hifin d Hinh 1. 

Tgi gilng dl i chirng dm khong xult hi§n bang DNA, chO-ng to phan Cmg RT-PCR khong nhilm DNA hogc RNA (Hinh 1). 
Tgi gilng "Lsi2" xult hl#n bang DNA ddc hi^u vdi kich thuirc Hrang duwng kich thu-dc mong muln cda dogn gen Lsi2 
khi thilt k l cdp mli (khodng 1450 bp). Nhu- v^y chijng tfli da khulch dgi du-pc gen Lsi2 ttr liia Oryza sativa. 
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Tiep do chiing tfli tien hanh thoi gel. ghep nl i san pham DNA tmh sach vao vector tach dong pBT va dong hoa vector tai 
t l hp-p pBT/Lsi2 vao te bdo kha bifin E cc^i DH5a. Cac dong khuan Igc mang vector tdi to h^p diwc lya chpn bang cadi 
tach plasmid va kilm tra bing phan irng d t vdi enzyme gidi han SamHI Ket quddipn di cho thay su- xuat hi?n cua 
bdng DNA vdi kich thu-dc xap xi 1 5 kb tuwng i>ng vdi kich thu-dc cua gen Lsi2 tgi gifing sd 2 va_3, chirng td rang da thu 
duoc ddng khuan lac E coli mang vector pBT/Lsf2 (Hinh 2). Mdt trong hai ddng khuan lac nay da difoc lya chon d l dem 
xac dinh trinh ly va phan tich kit qua. 

Kinh 1. Ket qua di^n di san pham RT-PCR VOT cap moi Lsi2- Hinh 2 Ket qua dien di san pham cat vecior pBTILsi2 fai x6 
F/Lsia-R. M ttiang DNA chuan 1 kb, (-). doi chung am; L^i2. doan hpT) bang enzyme BamHI M thang DNA chuan 1 kb; 1-4. Cac 
gen Lsi2 dong khuan lac E call 

Kit qua dpc trinh ty- bing cgp mdi Lsi2-F/Lsi2-R cho Uily chiing tdi da tdch ddng du-gc gen LsI2 tir liia (ma s l dang ky 
trfin GenBank la HE818088) vdi dd tu-ong dong d mu-c dfl nucleotide so vdi cac trinh ty tu-ong u-ng tren Genbank la 
99%. Kilm tra trinh ty axit amin cua gen thu dugc cho thiy gen Lsi2 dam bdo khd ndng bilu hien protein trong cdc giai 
dogn tllp theo. Nhu vdy, bu-dc diu chung tfii da tdch ddng thanh cdng gen Ls/2. 

Thilt k l vector chuyen gen mang gen ma hda protein Lsi2 

Gen I.sf2 phdn lap tu- cay lua 2 tuin tuli da du-pc dong hda thanh cdng vao vector tach ddng pBT. Vdi muc dich thilt k l 
vector chuyen gen mang ding thdi ca gen dich vd doan trinh ly c-myc-KDEL 6- culi gen de thuan Ipi cho vide kilm tra 
khd nang bilu hien ciia gen bdng phucmg phap lai Western blot (vdi khang th i khang c-myc) vd d l giiip cho vific nhgn 
bilt protein khi van chuyin qua mdng mang ludi n î chit (nhd peptide tin hipu KDEL), vecior chuyin gen pCB301/PCS 
(du-pc thilt kfi tai phflng CNTBTV) da duoc su- dyng trong thi nghiem nay. Sa d l vecior chuyen gen dy dinh thilt ke 
dtrpc minh hpa d Hinh 3. 

c-myc KDEL 

Hinh 3. Cau true gen chuy in trong vector pCB301 

; i—loKJte 

Hinh 4. K i t qua dien di san pham c i t cac vector pBT/Ls(2 va Hinh 5. K i t qua dien di san pham cdony PCR kiem tra s y c6 
pCB301/PCS tiang 2 enzyme Spel va Xbai. M; Ihang DNA mat ciia sen Lsi2 trong vector pCBMI vcri c |p m6 i d i e hieu 
chuSnl kb, 1: san pham c^t cua vector pBT/Ls/2; 2-san pham c i t Lsi2-F;LsT2-R. M' thang DNA chuin 1 kb. (-) doi chu-ng am 
cua vecior pCe301/PCS (^^^60), 1-3 cac dong khuln lac £. co// 
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Vector tach ddng pBT/Ls/2 duoc d t bing cap enzyme gidi han Spel va Xbai. Dogn gen LSJ2 thu dupe cd kich thudc 
xap XI 1.5 kb, dimg vdi kich tfiudc dy doan (gilng 1, Hinh 4). Dong thdi vector chuyin gen pCB301/PCS cd chifa 

- ̂ l i ^ ^ L ^ , y l 5 ° . ^ , " ^.'"^ ^^ c-myc-KDEL cOng duoc d t hdn hal PPTymP tirrrng i>nj Sfinl/ifh.-il nnim Innj hn ftnan rjPii -
- lyi, CO Kicn inuoc khoang 1,5 kb (gilng 2, Hinh 4). Doan gen Ls(2 va vector pCB301 md vdng duoc ghep noi vao nhau 
bang enzyme T4-DNA ligase va biln nap vdo l l bdo kha biln E coli DH5a. Cac ddng tfi bao £. coli mang plasmid tai Id 
hdp duac chpn loc thdng qua phan irng colony PCR vdi cdp mfli dac hieu Lsi2-F/Lsi2-R va phan irng d t vdi enzyme 
gioihgn -TK . . 

Ketqua di§n di sdn pham colony PCR trfin gel agarose (1%) cho thay ehung toi da ghep nfli thdnh cdng gen LsI2 (kich 
thifdc khoang 1450 bp) vao vector chuyin gen pCB301 vd chon duoc ddng t l bdo E. coli mang vector tai to hop mong 
muln (Hinh 5). 

Tgo Chung Agrobacterium mang vector pCB301/Ls(2 

Mpt ddng t l bdo E. co/Z^mang vector pCB301/Ls/2 dupe lya chpn dfi nufli long, tach plasmid vd biln ngp vao chting A. 
tumefaciens EHA105 bang phucmg phap xung dien Cdc dong khuan lac A. tumefaciens dupe chpn Ipe tren mdi toro-ng 
chda l^dng sinh rifamicine, choloramphenicol va kanamycin va dugc kilm tra bing phan ii-ng colony PCR vdi moi dgc 
hifiu. Ket quS Hinh 6 cho thiy chimg tdi dd biln nap thanh cong vector pCB301/Lsi2 vao A tumefaciens 

ng A. tumafaciens M thang DNA Hinh 6. Ket qua di#n di kiem tra cac ddng khuan l̂ c mang plasmid pCB3Q1/2.si2 iai (6 hcrp ir 
chuin 1 kb; {+); dfii chu-ng duo'ng: (-)• doi chu-ng dm; 1-3; cac dflng khuan l^c A. tumafaciens 

Tao cay thuoc la chuyen gen mang gen ma hda protein Lsi2 

Thuic la dupe xem Id cdy mfl hinh eho cdc thi nghiem chuyen gen do ed kha ndng tdi sinh cao, h§ s l nhdn chli Idn. chu 
kJ- phdt triln ngin va d$c bifit la ti 1$ chuyen gen tu-ong dl i cao vd In dinh, Thdng thudng, chi d n tir 2,5 - 3 thang la 
thuic la da cho cdy tai sinh hoan chinh, cfl the trflng ra blu va phat triln ngodi nhd ludi. Vi vay, chOng tdi chpn cay 
thuoc la lam dl i tuo'ng d l chuyin d u true pCB301/L5i2 da thilt k l nham danh gia nhanh anh hudng ciia d u tnic din 
kha ndng tell sinh vd tf 1§ chuyin gen cua mau nudi cly cung nhu muc dd bilu hifn ciia gen chuyin. 

Hlnh 7. Ket qua chuyjn gen via cay thu6c ii. A. Hinh S. Ket qua di^n di ktem tra cac ddng thuSc la bien nap cau tnic 
Manh U tr&i m6i tnfdng cOng smh sau 2 ngiy; B: pCB301/Lsi2 bang PCR. M: thang DNA chuin 1 kb; (-): d l i chirng dm: (+): doi 
Cum d i l i tdi sinh tr4n m61 tnrdng chon Ipc; C- Cdy chi>ng duo-ng; 1-10: cac dong cay chuyen gen 
thuic a lr§n mfli tnrdng ra rg RM sau 2 lu in ; D: 
C ^ thuic Id trftng trfin gid th i 

Clu tnic pGB301/Ls/2 duvc biln ngp vao giong thudc Id N. tabacum K326 tai sinh in vitro bang A. tumefadens thflng 
tjua lay nhilm cde mdnh la (Hinh 7A). Cac chli Idi sinh sau khi ra r l tren mdi tnj-dng chpn Ipc chua kanamycin nong dp 
50 mg/l da dup^ chpn ngiu nhifin 10 ddng de trlng tren gia th i thich hyp. Cay trong ra nhd ludi sau 6 tuan dupe hin 
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h^nh thu la ''e kilm tra su cd m|t cua gen chuyin bang phuong phap PCR vdi cdc c|p mfli dgc hifiu Lsi2-F/Lsi2-R.K^ 
qua tsi sir h va chuyen gen duoc thi hifin d Hinh 7 vd 8 cho thdy bu-dc dau Chung tdi da thu duwc cay thuoc la mang 
cau tri'"- oiian tam vdi ti Ifi chuyin gen tuong dli cao (09/10 dflng cay^duwng tinh khi kiem tra bang PCR)_. Cdc dong cSy 
chu-^n^gen deu sinh tm-dng, phat triln t it trong nha ludi. Day sfi la tien de quan trpng cho vific chuyen elu IriJc nay vao 
ĉac cay than gd - ddi h/ong tilm ndng trong xii- ly dit nhiem As. 

KET LUAN 

Chung tdi da phan lap duoc gen Lsf2 tu- cay lua non {Oriza sativa) va ghep ndi thdnh cdng vdo vector chuy&i gen 
pCB301 chu-a dogn trinh ty c-myc-KDEL d euli gen. Cau tnic pCB30MLsI2 da dupe biln rgp vao cdy thuoc Id th6ng 
qua VI khudn A. lumefacines vd bu-dc dau da thu dup-c eac ddng cay duong tinh vdi phan img PCR. Oay Id eo sd khoa 
hpc cho vific tao ra cae ddng cdy than go ehuyin gen cd kha ndng van chuyin va tieh luy As nhlm gdp phdn gidi quySi 
van d l 6 nhifim mfli trudng dit. 

Liri cim an 

Cong Irinh diroc thi/c ki?n Irong khudn klio de tai thuQc Nhi?m vu nghien cuu thudng xuyen Phong Thi nghiem Trong diem Cong 
ngh^ Gen • Vien Cong nghe sinh hpc "Nghien cuu lang cudn^ khd nang hdp thu vd tich liiy asen iren mo hinh cdy xoan (Melk 
azedarach Linn) bdng cong nghi gen" Cdc thi nghiem dicQfc tien hdnh co si dung trang thiet bf cua Phong Cong ngh^ Tibdo Thw 
vdl va Phong Thi nghiem Trgng diim Cong nghe Gen - Viin Cong nghf sinh hgc. 
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CONSTRUCTION OF BINARY VECTOR HARBORING LSI2 GENE FOR 
INCREASING ASENIC TRANSPORT AND ACCUMULATION IN PLANTS 

Bui Phuong Thao , Hoang Thu Hang, Pham Bich Ngoc, Le Van Son, Chu Hoang Ha 

Institute of Biotechnology, Vietnam Academy of Science and Technology 

SUMMARY 

Arsenic (As) contamination in soils is increasingly concerned problem as its direct impact lo human health and crops. Besides the 
tî diLonal methods, the use of plants for As contaminated soi! treatment (phytoremediation) is beingjwidely applied technology by., 
high effidency as weltas cost-savingsrfloweverrthe "lij^ef^accumulators" found in t"hc nature usually have low biomass. In order to 
overcome this limitation, it is needed to generate genetically modified plants which are able to accumulate As and produce large 
biomass. Silicon efflux transporter (Lsil) is an important protein in the transport process of As from the roots up to the shoots 
through xylcm tissues in plants. Increased expression of Lsi2 protein-cod ing gene in transgenic plants will increase the transport of 
As from roots to shoots and therefore enhance As accumulation in planis In this paper, we isolated Lsi2 gene from immature nee 
(Onza sativa) and successfiilly ligated into binary vector pCB301. The pCB301/i.s(2 construct was transformed into tobacco via 
Agrobacterium lumefacines and initially obtained transgenic lines positive with PCR reaction. This is the scientific basis for tlie 
generation of transgenic forest trees which have the ability in As transport and accumulation to contribute to solve the polluted soil 
problem. 

Keywords: Agrobactenum. asenic transport, binary vector, Lsi2. tobacco 
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