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TOMTAT

Vin dé  nhifm asen (As) trong dit ngay cang dwgc quan im do dnh huimg true tidp dén sifc khde con nguéi va ciy rong Bén canh
céc phuang phip truyén théng, visc sir dung thuc vat dé xr Iy dat nhi€ém As (phyloremediation) la cﬁng ngh§ dang dlrvc dp dyng
+dng do tinh higu qui cao cing ntwr tiét kigm chi phi. Tuy niién, cac lod1 thyre vat “si€u tich tu” phat hign ngod: ty nhién thudmg &
sinh khdi thip. BE khic phyc diéu ndy do1 hoi phai tao ra céc lodi thwe vat bién d8i gen theo chifu hudng vira ¢6 Khd nang tich ty As,
Vi7a 130 ra 510 khdi 6. Silicon efflux transporter (Lsi2) 13 mét protein quan trong trong trong qui tinh vin chuyén As ti o n thn
théng qua cic md xylem & thye vat. Viée ting cubng bieu hién gen ma héa protein Lsi2 trong cly chuyén gen s% ldm ting sy vin
chuyén As ti 1€ Ién thin vi qua 6 ting cwdmg su tich Iy As trong cdy. Trong b bio iy, ching t5i da phan lip dwoc gen Lsi2 ti
<y \aa non (Oriza sativa) va ghép nd: thinh cang vio vector chuyén gen pCB301. Céu triic pCB301/Lsi2 di duge bién nap vio cdy
1hudc 13 thang qua vi khun Agrobacterium tumefacines va bude dau di thu duge cde ding ey duong tinh v6i phin dng PCR. Biy I3
0 5& khoa hoc cho viE¢ o ra cic dong cly than g& chuyén gen co kha nang vin chuyéa va tich lly As nhim pép phin gidi quyét
vAndé 5 nhifm ms truomg dt,

Tic khda Agrobactermm, L5i2, thube 14, vin chuyén asen, vector chuyén gen

& 0AU

Kim 10gi ndng néi chung va asen (As) néi néng rat doc véi can ngudi v méi trwmg cho du & néng &6 thp. Chung gép
phan 1Am 6 nhigm nang nd d&t, nute mat va nudc nglm, tac ddng xAu 18i chat lvong h thdng cdng ranh; anh hudmg
xAu toi quié trinh X I sinh hoe; d6c hai déF véi hé dong, thee vat va anh hudng xau toi sike khoe can hgudi théng qua
chuBi dinh dwang, Viéc loai bd, giam bot cac kim logé nang, lam sach dét & nhidm 13 mét qua trinh cap thiét, bdo vé
Ngudn &l nguyén va sirc khoe con ngu. DE xiv Iy ddt 6 nhidm ngwdi ta thwing siv dung cic phuong phap truyén
théng nhur: riza 6dt; ob dinh eac chét § nhidm bang hod hoe hodc vat Iy; xi [ nhiét; trao 6di ron, 6x1 hod hodc khir cae
chit & nhidm: 280 g4t bi 6 nhiém d& chuyén a én nhiing na1 chén [4p thich hop. Céc phuong phip nay thweng rét tén
kém v& kinh phi, gi6 han v& K thu3t va han ché v dién tich. Gan day, nhir nhing hidu biét vé co ché hip thy, chuyén
hod, chéing chiu va foai b6 kim loai niing oia mot s6 ol thue vat, ngud ta da bét Gau chi ¥ dén kha nang s& dyng thue
vat dé xiv Iy md1 treamg nhir mat oéng nghé moi trdng dic bigt (phytoremediation) (Ali et al., 2013).

Cho @én nay, rit nhidu lodi thye vat da duroe ght nhan 6 kha nang hap thu va loai bo As trong dét va nuée & nhidm nhu
c3y duong xi (Preris vilfata), cd vetiver (Vetiveria zizaniosdes), cay hoa dai Alpine pennycress {Thlaspi caerufescens)
(McGrath, Zhao, 2003). Tuy nhisn, ching déu 12 cac cay bui, ¢4 sinh khéi han ché, sinh trudng cham, vi thé han ché kha
néng xir ly As gWel et al,, 2008) D& khiic phuc didu nay doi héi phai phat nén cang nghé sinh hoc d& tac ra cac loai
thize vit bién adi gen thea hiriing vira co kha nang tich ty, viva tao ra sinh khéi tn. Céc Joal cdy gd véi kha nang sich
tredng nhanh, khgi luong In, cf hé r& phat trién sau va rong, d& dang thu hoach duoc xem nhu cac 861 tirong tidm
niing g8 nghidn ciry st dung trong X Iy & nhiém As.

Trong tr nhién, As tdn tai eha yéu duwti dang ion arsenate (As{V)) va arsenite (As(NI)). Thic vat hdp thy chung thong
qua cac kénh van chuyén trong g 1a transp va parins (Meharg, Hartley-Whitaker, 2002;
Meng et ai., 2004). Sau khi dugc van chuy&n vao 1 bao, As(V} s& durgc khir thanh As{ll) va Yao phuc vér glutathione
(GSH_) hodc phytochelatins (PCs). As(ili} hodc phirc hop clia As{lIl) s@ durgc van chuyn qua mang khang bao va duwgc
tich Iy trong khéng bao, hodc durgre van chuyén 107 ¢& 1&n cac ma than va la thang qua protein van chuyén {Zhao et af.,,
2009; Zhy, Rosen, 2009).

Mot trong nhirng d3c tinh quan treng cita cay ¢6 kha ndng fich [y As cao, cay dwang xi (£. vittata) 1& kha nang van
chuydn higu qua As tir & 1én than (Xu et af, 2007Alrong Khi hdu hét cac loai drong xi khdng cb kha nang hp thy As
khic thudmg c6 kha ndng van chuyén thép hon nhieu so v6i P. vittata. Buée quan trong trong sy van chuyén nay Ia diea
As tr 18 Ién cac mo xylern Gan day, Ma va ddng téc gia (2002, 2006) x4c dinh dwge mét gen ma hoa pretein Lsi2, b
vai trd cho van chuy‘en arsenite vao md xylem, nhur arsenite 12 dang tn tai chinh cia As trong md xylem. O céy l0a, ot __
bién mét gen Lsi2 din &én kétqua gidim AN 50% I5ong As tich tu trong than. Nhu vy, viéc ting cwong bidu hién Lsi2
:::g (r::gy chuyén gen cb kivd nang s& 1am ting st van chuydn As tir 18 Ién than va qua d6 tang curéng sw tich Ity As
y.

Trong bai bso nay, ching 16i 63 phan I3p dugoc gen Lsi2 tir cly lia, ghsp néf vao vector chuydn gen va bién nap thanh
céng vio cly lhuf')c la. By 1a co s& khoa hioc cho vig tao ra edc dong cay than gb chuyén gen co kha nang van chuyén
Va tich iy As nham gop phin 9idi quyét van 3& & nhiem mai tredng dat.

NGUYEN LIEU VA PHUONG PHAP

Nguyén llgu

Cay lua non (Oniza satival 2 tudn tudi do Truong Dai hoc Ning nghigp Ha Ni cung cép.



H$I NGH| KHOA HOC CONG NGHE SINH HOC TOAN QUOC 2013

Giéng thU§c 14 Nicobiana tabacum K326 do Vign Kinh t - Ky thuat Thubc K cung cép va duge nudi cdy in vitro ta) Phdng
Cong ngh§ Té bao Thyre Vat (CNTBTY) - Vién Céng nghé sinb hioc {CNSH).

—Vestor tich déngpBF vectorchuydm gen pCB30HPCS, TaeThimy v kAT - Tol DHSE Vv A [UmeTaciens EFATOS 66

phong CNTBTY - Vign CNSH cung cép
Phwong phap
Phén I3p gen Lsi2

Gen Lsi2 dwgc phan |4p tr 14 cla cay IGa non 2 tuan tubi. RNA 1dng sd tir 14 lia duroc tach chiét theo hrdng din si
dgng hz’;a‘ chit Trizol Reagents (Invitragen, My). L4 iia duge nghién trong nitrogen 1dng thanh bat min, B& sung Trizal,
4o nhe & nhigt @6 phang trong 10 phut, bd sung 200 mi han hep Chiorofor : Isoamyl (24.1), ddo nhe va ly tam 10.000
vong trong 10 phit. Hat dich ndi, két tia RNA bang lsopropanol. Ly tam & 10.000 véng trong 10 phat, bd dich ndi, thu
téia va pha loang RNA trong nwéc khir DEPG 0,01%.

RNA tdng s6 thu dwoe sé duoc st dung 1m khubn cho phdn (eng tdng ho'p cDNA va phén rng RT-PCR theo hudng
dan ctia bd kit Fermentas véri c¢3p mi dac higu Lsi2-F (5'-ACTAGTATGAGTGAGCTTGCGTCGGE-3') va Lsi2-R (8-
TCTAGATCAGATCTTGCCGATGAGGG-3). San phdm RT-PCR dugc dién di trén gel agarose 1%, sau dé dugc tinh
sach theo b§ Kit QlAquick Gel Extraction (QIAGEN). Gen Lsi2 sau khi linh sach s& duoc ghép ndi vao vectar téch dong
pBT nh' sty xiic t4c clid enzyme T4-DNA figase theo phueng phap clia Sambrook (2001). Vector tai td hop tao thanh
duoc Gat tén 13 pBT/Lsi2 va dugc bién nap vao té bio khd bién £. cofi DHSx theo phuwong phdp sbc nhidt {Cohen,
1872). Chon dang 1€ bao, kiém tra plasmid thu dwoc bang phan tzng cit vii enzyme gidi han BamHE va xac dinh trinh ty
doan gen thu durgc hén% may doc Kinh ty ty ddng ABI PRIM® 3100 Avant Genetic Analyzer dura trén nguyén Iy cla
Sanger véi b kit BigDye™ Terminor v3.1 Cycle Sequencing.

Thiét ké vectar chuyén gen thyc vat

D chuydn gen vao thire vAt thong qua vi khudin A. tumefaciens EHA105, vector pCB301/PCS duoc thiét ké tai phang
CNTBTV ¢ mang gen PGS va doan trinh tw c-myc-KDEL & cudi gen da duwoc lya chon 1am vector chuyén gen. Ventor
PCB301/PCS va vector tach dong pBTILsI2 ciing duoc cht béi cip enzyme gidi han Spel va Xbal. San phdm cit duge
ghép nél véi nhau nhey enzyme T4-DNA hgase nhdm thay thé gen PCS Irong vector pCB: a i2 v
nén vector hop pCB301/Lsi2. Vector tai td hep ndy duoc dong hda thong qua viéc bién nap vao 1€ bao E. colf
DH5a bang phuong phdp séc nhigt va vao € baa A, fumefaciens EHA105 bang phizeng phap xung dign. Cac dong té
bao thu duge dugc kidm ira sy cé mat ciia céu i clin chuyén bing phuong phdp PCR trye tiép 10 khudn lac (colony
PCR) v&i cdp mbi d3c higu Lsi2-F/Lsi2-R theo chu ky phigt: 01 chu ky 04°C/4 phit; 30 chu ki (94“0/40 gidy, 55°Cr 30
gidy, 72°C/ phaty; 01 chu ky 72°CH0 phit va gir & 4°C/30 phat; va béng phan (ng cat kigm tra plamid tai td hop v&i
G3p enzyme gin han SpeliXbal. San phdm colony PCR va san pham cat duge dién di rén gel agarose 1% va so sénh
voi thang DNA chuan 1kb dé kiém tra kich thudr.

Chuyén gen vio cly thudc I

Vector pCB301/Lsi2 duec chuyén vas gibng thubc [a Nicotiana fabacurm K326 theng qua vi khudn A, tumefacines EHA
105 thee phirong phdp cia Topping 6 cai tién (Topping, 1998). Céc manh Ia duge cit ti céy thubc 18 téi sinh i vitro
voi kich thude khodng 1 cm® va dugc cam ng 2 ngay trén mo! trwdng tal sinh GM (MS(1-Y) + 1 mg# BAP + 30 g/l
sucrose + 8 g/l agar, pH = 5,8). MGt ngay trwdo khi bién nap, lay mot khudn igc tion déu, ding riéng biét phat trién tot
1rén dTa khuan cdy vao 10 mi LB I6ng 66 bd sung 50 mgil ycin, 25 mgfl icol v 50 mg/t icil
Nudi lac 200 vong/phit, & nhigt G 28°C qua dém (14 — 18h). Liy 5 ml dich khudn chuyén sang 50 ml LB Iéng khong bd
sung khang sinh nudi phyc héi khudn trong 5 gidr. Ly tam 5000 vang/phat trang 10 phit & 4°C thu cin khudn va hoa tan
khuan trong méi truemg 1/2MS 16ng. Siv dung vi khu&n A.tumefaciens c6 mét d¢ dat ODeww=0,6 - 1 &8 bién nap Cac
ménh i4 sau 2 ngay nudi cam tng moi tredng GM sé duec ngam véi dich huyén pha vi khuén ©6 chiva vector chuyén
gen mang gen quan tam. Sau 10 phiit, cac manh la s& duoc chuyén 1én gidy thdm da khir trang, tham kha va dong nudi
cly véri vi khuin trén moi tredng GM 2 ngay frong didu kign ti. Sau d6, cac manh 14 tiép tue diroe chuyén 16n mi
trudmng GM cd b sung khang sinh digt khuan cefotaxime 500 mgi va khéng sinh chon loc.kanamycin 30 mg/l 34 tai sinh,
Sau 2-3 tudn cac cum chdi hinh thanh tiép tuc dUec cit chuyén sang mdi trseng GM mdi chiva kanamycin 50 mg/l Sau
3-4 twén, cAc chéi phat trién cao khodng 2-3 cm thi dugc cat va chuyén sang mdi trwdng ra ré RM (MS(I-V) + 0,1 mgil
IBA + 30 g/l sucrese +8 gfl agar, pH = 5,8) c6 bd sung cefotaxime 560 mgfl v& kanamycin 50 mgfi. Cac cay con ra ré trén
RM va phdt trign hoan chinh vér 3-4 14 that s& duec trdng trong cac biu chira gia thé TN (Vién Thd nhuéng néng héa),
Sau 15 ngdy, céc Gy clrng cap, khde manh s& duge chuydn ra trdng trong nha lué.

Cay thudc 14 chuyén gen 6 tudn twéi tinh tr I0c ra cay s& Gugc Ky 14 68 tach DNA va kim tra sy c6 mat cda gen chuyén
blng phan (ng PCR vé&i cip mbi d3c hiéu Lsi2-FLs2-R.

KET QUA VA THAG LUAN

Phéan iap gen ma hoéa protein Lsi2 tir cay lua non

Gen ma hda protein Lsi2 dwrge phan [3p tr 18 clia cdy Ida non 2 tudn tudi. RNA tdng s6 tach chidt drec ding & thee
hign phan #ng RT-PCR nhan dong gen Lsi2 bng cap mi ddc hidu Lsi2-FfLsi2-R. Két qua dign di san phim RT-PCR
trén gel agarose 1% duwgc 0é hién & Hiak 1. .

Tai giéng i chirng am khdng xut hign bang DNA, chimg to phan ing RT-PCR khong nhiém DNA hodc RNA (Hinh 1).
Tal giéng “Lsi2" xudt hién bang DNA dic higu véi kich thiréc twong durong kich thusc mong mudn cita doan gen Lsi2
Khi thiét k& c3p mdi (khodng 1450 bp). Nhwr vay chiing t91 63 khuéch dai duge gen LsiZ tiv[aa Oryza sativa.
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Tiép 36 ching (81 tién hanh thai gel, ghép ndl san pham DNA tinh sach vao vector tach dong pBT va dong hda vecor tai
b r?vp pBTlLi:Z vao té bao kha bién £ coli DH5a. Cac dong khuan lac mang vector 1i t5 hop dugr lira chon bang cach
tach plasmid va kiém tra béng phan Ung cat voi enzyme gidi han.BamHl lgé! quilﬁénidl cho thay su Xxuat hign clia
bang DNA vori kich thuéc x3p i 1,5 kb tuong tng vor kich thude cha gen Lsi2 tai gieng so 2va 3, chieng 16 rdng @3 thu
duoc déng knuén lac E. colr mang vector pBT/Lsi2 (Hinh 2). Mét trong hai dong khuan lac ndy 63 duoc lua chon dé dem
xa¢ djnh trinh ty va phan tich kél qua.

Wk

Hinh 1. Két qua dign di san phim RT-PCR voi cip mdi Lsiz-  Hinh 2. Két qué dign di san pham cét vecior pBTILsiZ ti it
FiLsiz-R. M thang DNA chudn 1 kb. (). d6i chung 8m; Lsi2. doan  hop bing enzyme BamHl. M. thang DNA chudn 1 kb; 1-4. Cac
gen Ls12 dong khuan lac E. coli

Két qua doc trinh ty bang cap mdi Lsi2-F/Lsi2-R cho thay chiing 18i da tach dong dwoc gen Lsi2 tir la (ma sb déng ky
trén GenBank |a HE818088) v&i 66 lwong dong ¢ mirc do nucleotide so véi Gac trinh tw tvong ng trén Genbank la
99%. Kiém tra trinh ty axit amin ciia gen thu dwgc cho thiy gen Lsi2 dam bao kha nang biéu hién protein trong cic gia
doan Uép theo. Nhur vy, buée dau ching 151 83 tach dong thanh céng gen Lsi2.

Thiét ké vector chuyén gen mang gen m4 héa protein Lsi2

Gen Lsi2 phan I3p tir cay 10a 2 tuan Wdi 63 duoc dong hoa thanh cong vao vector tach dong pBT. V&i muc dich thiet ké
vector chuyén gen mang déng thai ca gen dich va doan trinh ty c-myc-KDEL & cudi gen @& thuan lon cho vidc kiém tra
kha nang bréu hign cba gen bang phuong phap lai Westem blot (vén khang thé khang c-myc) va dé gip cho viéc nhan
biét protein khi van chuyén qua mang meng I néi chat (nhor peptide tin higu KDEL), vector chuyén gen pCB301/PCS
(duoc thiét ké tai phong CNTBTV) 6a dwoc sir dyng trong thi nghiém nay. So d6 vectar chuyén gen dur dinh thiét ké
dugc minh hoa & Hinh 3.

xbal
Lsi2 Tnos

C-myc KOEL

Hinh 3. Cu triic gen chuyén trong vector pCB301

Hinh 4. Két qua dign di san pham cit cac vector pBT/Lsi2 v  Hinh 5. K&t qua dién di sin phim colony PCR kidm tra sw cd
PCBI01/PCS bing 2 enzyme Spel va Xbal. M: thang DNA  ma ciia gen Lsi2 trong vector pCB301 véi cap mdi dac higu
q'uAn 1 kb, 1:sén pham cat cia vector pBT/LSiZ; 2' sén phdm cit  Lsi2-F/Lsi2-R. M: thang DNA chudn 1 kb, (1) &&i ching am
cda vector pCB301/PCS (nuorc). 13 cac dong khudn lac E. coli
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Vector tach déng pBT/Lsi2 dirox cit béng ¢3p enzyme gigi han Spel va Xbel. Boan gen Lsi2 thu duoc of kich thuoc
#Ap Xl 1,5 kb, ding ver kich thudre du doan (giéng 1, Hinh 4). Bong thin vector chuyén gen pCB301/RCS oo chira
35S va doan trinh ty c-myc-KDEL ciing durge cit bi &

C TER oG Khodng 1 giEng 2, Hinh 4). Boan gen Lsi2 va vector pCB301T m& ving duoc ghép ndi vac nha
barg enzyme T4-DNA hgase va bién nap vao 14 bao kha bién E. colf DHS4. Cac dong 1& bao E. coll mang plasmid i tb

gg ::r:;c ¢hon (oc thong qua phin (ng colony PCR véi €&p md! dac hidu Lsi2-F/L8I2-R va phdn iing cdl vé1 enzyme

K&t qué dign o sdn phém colony PCR trén gel agarose (1%) cho théy ching 161 da ghép néi thanh cong gen Lsi2 (kich
hrg:(k;!::‘:n% 1450 bp) vao vector chuydn gen pCB301 va chen duwe dong th bio E. coff mang vector i 16 hgp mang
i inh 5). .

Tae chilng Agrobacterium mang vestor pCB301/Lsi2

Mt dong té bao £ coff mang vector pCB301/Lsi2 dwge hra chon & nusi Kng, tach plasmid va bién nap vao ching A.
tumefaciens EHA105 bing phuang phap xung dién Céc dong khuan lac A tumefaciens dugc chan loc tén mai tredng
chira khdng sinh rifamicine, chol icol va & va dugc Kiém tra béing phéan ng colony PCR véi mbi dac
higu. Két qui Hinh 6 cho thiy ehing 18i d5 bién nap thanh ¢ong vector pCB301/Lsi2 vao A. lumefaciens

Wik

Hinh 6. KEt qua &in di kidm tra cde ddng khudn 1ae mang plasmid pCBI01/Ls:2 t 15 hop trong A, tumafaciens M thang DNA
chudin 1 kb; (+): 36i ching duong; (- d6i chimg &m; 1-3: cée ddng khulin iac A. tumaraciens

Tao cdy thudc li chuyén gen mang gen ma héa protein Lsi2

Thubic 14 dure xem [ cy md hinh cho céc thi ngivém chuyén gen do cé kha nang tai sinh cao, hé 6 nhan chdl tn, chu
ky phat tridn ngiin va dzic bigt 14 6 18 chuyén gen twong @Si cao va &n dinh. Thang thudmg, chi cdn tir 2,5 - 3 thang 1
l)lut:ic 14 da cho cay tai sinh hoan chinh, €6 the iréng ra bu va phat tridn ngoai nha (LGI. Vi vay, ching 181 chon cay
thutc la lam d6i trong & chuyén cdu tnic PCB301ILsi2 aa thiét ké nhim ganh gia nhanh anh hiomg cia cu tric dén
kha ndng tdi sinh va 1 12 chuyén gen clia m&u nudi cdy cling nhu mirc d biéu hign cia gen chuyén.

Hinh 7. K8t qua chuydn gen vio cly thuc 4. A.  Hinh 8. Két qua dign di kifm tra céic ddng thusc 1 bifp nap clu trac
Minh 1§ 8n méi thedng cling snh sau 2 ngdy; B:  pCB301/Lsi2 bing PGR. M: thang DNA chudin § kb; (-): d6i chirng am:; (+) &5i
Cum ohdi &l sinh t8n ol teong chon Tog; € C&y  ching dwomg; 1-10: cic dong cay chuyén gen

Wuse 16 tnén moi nrémg ra r RM sau 2 tudn; D:
Cly thude 14 tréng trén gia thé

Clu tric pCBI0LSIZ diwge brdn nap vao gidng thudc |4 N, tabacurn K326 tai sinh in vifro bing A. tumefaciens thing
qua &y nhidm cac manh [4 (Hinh 7A). Cée cnxbi 18i sinh sau khi ra 68 tr8n mdi buding chen loc civa kanam;cin néng 8§
50 mg/l 42 dwge chon ngdu nhisn 10 dong dé trng wén gia thé thich hep. Cay trdng ra nha I sau 6 wAn duoc hén
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HO

—_—

nanh 1 15 gé igém tra s ©6 mat clia gen chuyn bing phurong ph:’ap‘PCB vin €4C cip mbi dic higu Ls'rZ—F{Lsi?«R,Ké‘
Qud t41 sinh v chuyén gen dugc thé hisn & Hinh 7 va 8 cho thay budc dau ching 16i da thu duge cay thude 13 mang
CAL e quan tam v 1i & chuyén gen teong @1 cao (D:Q_h()hdung cay ducr__ng tintt khi kiém tra bang P‘CR)_; Car': du[lg cly
¢hisyén gen déu sinh tnadmg, phat trien tat trong nha lirdl. DAy s& 13 tién d& quan Irong cho viéc chuyén cau tric nay vi
cic cay than g6 - 801 twong tiém néng trong x& Iy dat Ahigm As.

KET LUAN

Chiing 15i 32 phan |ap dwgc gen Lsi2 tir cdy Jda non (Oriza sativa) va g‘hép ni thanh cong vao vector cpuyén qen
pCB301 chia doan trinh tiy c-myc-KDEL & cub gen. Cau tric pCB301/Lsi2 d& duge bién nap véo céy thudc ia théng
qua i khuiin A, tumefacines va buic d4u d thu durgc cée dong cay dwong tinh v6i phn img PCR. Day 1 cor 6 khoa
hoc cho viéc tac ra cac dong cay than gb chuyén gen co khi nang van chuyn va tich 1iy As nham gop phan giai quyd
van dé 6 nhiém mé tredng dat.

Léi ¢cdm on

Céng trinh dicoc thic hign trong khudn khd dé a thuge Nhiger vu nghién ciu thong suyén Phong Thi nghiém Trong diém Cong
nghé Gen - Vign Cing nghé sinh hoc "Nghién cin ting cucing khd ning hdp thu va tich iy aser irén mo hinh cdy xoan (Meli
azedarach Linn) bing cong nghé gen” Cdc thi nghigm dugc tien hénh cd si dung irang thiet bj cua Phing Cong nghé Te bdo Thn
vét v Phong Thi nghiém Trong diém Cang nghé Gen - Vién Céng nghé sink hec.

TAI LIEU THAM KHAO

Ali H, Khan E, Sajad MA {2013) Phytoremediation of heavy metals - Concepts and apphcations. Chemosphere, 91: 869-881

Cohen $N, Chang AC, Hsu L (1972) Nonchromosomal antibiotic resistence in bactena genetic fransformaton of Eschenchia coli by R.

factor DNA, Proc Nali. Acad. Soi USA, 69.2110-2114

Ma JF, Tamai K, Ichii M, Wu GF {2002) A ice mutant defective in Sf uptake. Piant Physiol, 130:2111-2117

Ma JF, Tamal K, Yamaji N, Mitani N, Konishf K, Katsuhara M, Ishiguro M, Murata Y, Yano M {2006) A sificon transporter in nce Natute,

440 688-691

McGrath SP, Zhao £J (2003) Phytoextraction of metals and ids from soils. Curm Opin Bi 14.277-282.

Meharg AA, Harlley-whitaker J (2002} Arsenic uptake and metabolism m arsenjc resistant and nonresistant plant species New Phytol,

154 2943,

:Aseng YL, Liu Z, Rosen BP (2004) As(Hf} and Sb{llf) uptake by GlpF and efffux by ArsB in Escherichia coli. J Biol Chem, 279: 16334
341,

Sambrook J, Russell DW (2001) Molecular cloning' A laboratery manual (third editon). Cold $Spring Harbor Laboratory Press , New
York, USA.

Topping JF (1998) Tobacco transformation In Foster GD and Taylor SC (ed.), Plant virology protocols, from virus selation to ransgenic
resistance, val. 81, Humana Press, Totawa, NJ: 365-485.

Wei»SH. Zhou QX, Kovl PV {2006) Flowenng stage characteristics of tadmium hyperaccumulator Solanum mgrum L. and ther
significance to phyteremediation. Sci of the Total Env, 369, 441446,

Xut XY, McGrath 8P, Zhao FJ (2007} Rapid redution of arsenate in the medium mediated by plant roofs. New Phytol, 176:590-593.
Znao FJ, Ma IF, Meharg AA, McGrath SP (2009) Arsenic uptake and metzbolism in piants. New Phytol, 181: 777-794,

Zhu YG, Rasen BP (2609} for genetic for the ion of i from
imagination to reahty. Curr Cpin Biotech, 20: 220-224

CONSTRUCTION OF BINARY VECTOR HARBORING LS/2 GENE FOR
INCREASING ASENIC TRANSPORT AND ACCUMULATION IN PLANTS

Bui Phuong Thao'. Hoang Thu Hang, Pham Bich Ngoc, Le Yan Son, Chu Hoang Ha
Insttute of Biotechnology, Vietnam Academy of Science and Technoiogy

SUMMARY
Arsenic (As) ination in soils is i 4 problesm as s direct unpact to human health and crops. Basides the
traditronal metheds, the use of plants for As soil treatment {p diation) is being widely apphed technology by.-

high efficicacy as welk-as cost savings-However; the "lyper-accumulators” found in {he nature usually have low biomass. In order o
overcome this limitation, it is needed to generate genetically modified plants which are able to accumulate As and produce large
biowmass. Silicon efflux wansporter (Lsi2) is an important protein in the transport process of As fram the roots up to the shools
through xylem ussues in plants. Increased ion of Lsi2 p ding gene in ic plants will increase the transport of
As l_’mm roots to shoots and therefore enhance As accumulation in plants In this paper, we isolated Lsi2 gene from immature nce
(Ortza sativa) and successfully ligated into binary vector pCB301. The pCBI0LLsiZ construct was iransformed into 1obacco via
Agrobacterium tumefacines and initially obtained transgenic lines positwe with PCR reaction. This is the scientific basis for e
gen:lﬁhvn of gansgenc forest trees which have the ability in As transport and accurnulation to contribute to solve the polluted soil
problee.

Keywords: Agrobacterum, asenic transport, binary vector, Lsi2, tobacco
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