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SUMMARY

Recently, much attention has been paid to the possibility of using plants for environmental remediation as a
special environmental technology named phytoremediation. However, most of plant species which have been
recorded with absorption and removal of As, Ni in contaminated soil and water are shrubs with limited biomass,
slow growth, thus limiting the ability to handle heavy metals. To overcome this problem, it requires to develop
genetically modified plants in the direction of both increasing the capacity to accumulate heavy metals and
producing large biomass. The timbers with suitable characters such as fast-growing, large biomass, wide and
deep root system, easy to harvest are considered as potential subjects. In this study, we used Melia azedarach L.
as a subject to create transgenic plants with increased accumulation of As or Ni by ectopic expression of SCGSH1
or PtIREG2 gene. GSH1 is the key enzyme in regulating the biosynthesis pathway of glutathione (GSH), one of
the main binding peptides involved in chelating heavy metal ions in plants and other living organisms. Otherwise
IREG2 (Iron Regulated Gene) is an important gene directly related to the transportation process of Ni in the root.
Two binary transformation vectors pBI121-ScGSH1 and pUBi83-PtIREG2 were constructed and transformed into
Melia azedarach L. using Agrobacterium- mediated method. On the selection medium, 30 lines transformed by
pBI121-ScGSH1 and 44 ones transformed by pUBi83-PtIREG2 were generated. These transgenic lines were
planted under greenhouse conditions and the presence of the transgenes was confirmed by PCR using specific
primers. Of which, 15 lines were positive-PCR for ScGSH1 gene and that for PtIREG2 gene were 12 lines,
respectively. Two lines were randomly chosen from each construct and used for in vitro As and Ni tolerant tests.
As compared to wild-type plant, all selected transgenic lines exhibited significantly better tolerance to As and Ni
indicating by longer roots, especially at high concentration treatments. These initial results indicates the important
prerequisite for developing timber plants with fast-growth and large biomass for use in phytoremediation efforts.
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NGHIEN Cl'U TANG CUONG KHA NANG CHONG CHIU VA TiCH LOY KIM LOAI NANG O’ CAY XOAN
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TOM TAT

Gan day, viéc st dung thuc vat d& x& ly cac van d& mai trwong (phytoremediation) bat du dwoc cha y. Tuy
nhién, hau hét céc loai thuc vat nay 1a cac cay bui, cé sinh khdi nhé, sinh trwéng cham, vi vay han ché kha nang
xG ly kim loai n&ng. D& khac phuc didu nay doi hoi phai phat trién thuc vat bién déi gen theo hwéng vira cé kha
nang hap thu, vira tao ra sinh khéi lén. Céac loai cay gd v&i khd néng sinh trwdng nhanh, khéi lwong I&n, co hé ré
phét trién sau va rong dwoc xem nhu cac dbi twong tiém ndng. Trong nghién ciu nay, ching tdi s& dung cay
Xoan ta (Melia azedarach L.) lam nguyén liéu chuyén gen ScGSH1 hodc PtIREG2 nham téng kha nang tich Ity
As hodc Ni. GSH1 la enzyme quan trong diéu hoa sinh tbng hop glutathione (GSH), mét trong nhirng peptide lién
két chinh lién quan dén qué trinh chelate hda céc ion kim loai nang. IREG2 (Iron Regulated Gene) la mét gen
guan trong lién quan tryc tlép dén qua trinh van chuyén Ni trong ré. Hai vector chuyén gen pBI121-ScGSH1 va
pUBI83-PtIREG2 da dwoc thiét ké va chuyén vao cay Xoan ta thong qua vi khuan Agrobacterium tumefaciens.
Qua qua trinh chon loc bang khang sinh, da thu dwoc 30 dong cay chuyén cAu trac pBI121 -ScGSHL1 va 44 dong
chuyén céu tric pUBI83-PtIREG2. Cac dong nay dwoc trdng trong nha lwdi va kiém tra sw c6 mét cla gen
chuyén béng PCR. Két qua cho thdy 15/30 va 12/44 dong dwong tinh véi gen ScGSH1 va PIREG2, twong tng.
Chuing tbi chon hai dong cay ciia méi cau tric chuyén gen dé th&r nghiém kha ndng chéng chiu As va Ni trong
didu kién in vitro. So v&i WT, tt ca cac dong chuyén gen dé&u c6 kha nang chong chiu As(lll) va Ni cao hon vé&i
bd ré dai hon, déc biét khi xr ly & ndng dé cao. Nhirng két qua ban dau nay la tlen dé& quan trong dé phat trién
céc loai cay lay gb c6 tdc dd sinh trwdng nhanh va sinh khéi Ién trong xt Iy cac van dé& méi trwong.
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