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Y j 3p tr Tho 6i Ngyra) vé promoter eu4CL7 (phén I3p ty
Blunt chira gen pi4CL1 (phén I3p Thong Dubi Ngi: a
Bach Dan Tréng) cila phong Da dang hé gen, Vign Nghién clru he gen, Vign Han 1am Khoa hoc va Cong nghé Vigt
Nam. Ciing véi, cac vector trung gian pRTRA7/3, vector bieu hién thue vat pCAMBIA1300, vi khudn E. coli ching
DH10b, v kiwidn A. fumefaciens ching C56 {pGV2260) 64 phuc vy che qué trinh nghién clru.

Cac cap mdi cho PCR augc 16t ké tai Bang 1.

Vector tsch dong pJET 1.2

Bang 1. Cac mdi duge siz dung trong nghién ciu
STT  Tenmbi Trinh tir

1 PrAGLIXDAIOSF 5 CGT TCTAGA GTG TAG ATA AGG GAT 3’
2 PoACLINGoIR 5 CGT CCATGG GAG AAT CGA GAGACA Y

3 PodCL1BamHI 5 GCCACAGGATCCAATCCACAAGAA 3 - uccﬂc;rﬁ I:“ o

4 PodCLINGA 5 CTTGACGCGGCCGCTATGCCTGEE 3

5 355 promoter 5'CAC TGA CGT AAG GGA TGA CGC ¥

6  CmycKDEL 5 TAT CGA CGG ATC GGG CTAGAG TTC G &

Minh 1: Sor 44 vector pCAMBIA ud(y
pro::plCL1

Phuwomg phép nghién ciu

Céc phuong phap dugc sir dung trong nghién ciru bao gbm PCR, x( Iy DNA plasmid véi enzyme han ché, ghép nf|
gen véi vector, bién nap vector vao 1& bao vi khudn dwgc thirc hign theo Sambrook va Russell {2001).

Boan gen pi4CL1 durc nhan I18n tir vector tach dang pJET 1.2 Blunt vén cip mbi PedCL1BamHI va PedCL1iNof
{Bang1). S&n phdm nhan gen pPidCL1 sau khi duge xir Iy v&i enzyme BamH) v Nofl duoc ghép néi véi vector
PRTRA 7/3 ciing dugc xi¥ Iy véi cip enzyme trong ing, tao nén vector pRTRA 355 pro ;: pi4CL1.

Tiép theo. vector ndy durge mér véng bing Xbal va Neol va duge ghép ndi voi doan ewdCLT promoter da duge xir Iy
bing cip enzyme trén tgo nén PRTRA ewdCL1 pro = pidCL1. Chu tnic eudCLA pro & pidCLT duoe cht bl Psttva
ghép nbi véi vector pCAMBLA 1300 85 duyc mé veng bing enzyme tuong (rng da tao nén vector pCAMBIA adCL1
pro :: pMCL1. Vector chuyén gen thirc vat ndy dugc bién nap bing xung dién vao ching vi khudn A, fumefaciens
C58 (pGvazen).

KET QUA VA THAO LUAN
Tac vector pRTRA 35S pro :: piCL1

Vector pJET 1.2 Blunt mang gen pidCL1 duge sl dung lam khudn cho phén ¢mg khuéch dai gen pidGL1 véi cgp mél
Po4CL1BamHI va Po4CL1Nol, doan gen duoc nhan (8n 6 kich thwdc 1.7 kb dung v&i Iy thuy8t (Hinh 2). Vi vay,
sén phim nay dugc st dung cho vigc cét hai Au bing BarmHI va Notl d8 ndi vao vector pRTRA 7/3 da mé vong
bing BamHI va Noti. S3n pham fal dugc bidn nap va chon déng trong t& bao vi khudn E. cofi DH10b. Sy 6 mit cia
gen pdCL1 dugc kidm tra bing cAch cét vector 141 t& hop v6i cap enzyme BamH| va Nodl {Hinh 3). Két qu3 dign d
cho thdy vector PRTRA 358 pro :; pi4CL1 mang doan gen pidCL1 da duroe thidt ké thanh cOng. Vector tal té hop
PRTRA 358 pro : pidCL1 chira doan 35S promoter dwgc gidi han trong doan DNA c6 didém nhin biét cia Pst v&
Neal, doan signal peptide (SP) c6 chira ma bp ba ATG 12 doan tin hidu ddn protein huéng hwdi ndi chét, ndm gida
@idm nhan biét ciia enzyme Neol va BamHl. Boan gen pidCL1 nam git-a hai diém nhan biét cla BamH| va Nofl, sau

gt;‘:a trinh tv clia doan ma hoa peptide c-myc va cudi cung 14 viing terminator két thic bang trinh ty nhan bidt cia
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~L7kb

~08kb

Hinh 2. Plgn di san phim PCR nhin eudCL1 promoter vi
gen pMCLY. M: Marker 1 kb; 1: San phdm PCR nhan gen
PrACLA; 2: San phém PCR nhdn eudCL1 promater

Tao vector pRTRA eud4CL1 pro :: pidCGL1

Hinh 3. Kim tra s\ c6 mit ciia gen pidCL1 trong vector
pRTRA 35S pro @ pidGLT. M: Marker 1 kb; 1' Vecter
PRTRA7/3 / BamHi + Nofi; 2: Vector pRTRA 358 pro - pidCL1 /
BamHI + Nofl.

Promoter ewdCL1 dwgc tach dong trong vector pJET 1 2 Bluni duge sir dung lam DNA khuén cha phan ing PCR
nhan promoter endCL1 v6i cip mdi ProdCl1 Xbal va ProdCL1 Neol. S3n phdm nhan doan promoter nay ¢b kich
thuéc 0.8 kb 14 phii hop vé6i tinh toén Iy thuyét (Hinh 2). Doan promoter ndy dwec st dung tam vat lidu ndi vai vector

PRTRA 35S pro :: pi4CL1.

Vacior pRTRA 358 pro :: p/4CL? sau khi xi¥ Iy voi Xbal va Neol 6uoc tinh sach @& thyce hign phan (g lai voi doan
promoter eudCL1 da o xi¥ Iy véi cip enzyme twong tng. Muc dich thi nghiém 14 8& gen piCL1 dwgc didu khign
béi su4CL1 promoter. San phém tai dugc bién nap vao vi khuln £. coli chiing DH10b bang phurong phap séc nhigt
va kidm tra sy cO mat ciia doan promater eu4CL1 trong c4u tnic bing cach cit véi enzyme han ché. Két qua thé
hign & Hinh 4 dwéng chay 2, cho ihy doan promoter ewdCL1 da cé trong pRTRA eudCL1 pro :: pidCLA.

M 3

(%)

~08 kb

Hinh 4. Kidm tra sw c6 mat clia promoter eudCL1 trong
vecior pRTRA eudCL1 pro :: pléCL1. M- Marker 1kb, 1: Vector
pRTRA 35S pra - p4CL1/ Xbal + Mool 2 Vector pRTRA
u4CLT pro :: pidCL1/ Xbal + Neol.

Hinh 5. Kiém tra s c6 mit coa promoter eudCL1 va gen
PiACL1 trong vector pCAMBIA eudCLT pro = pidCLY. M.
Marker 1 kb; 1, 3 B&i ching &m; 2,4. PCR nhan eudCL1
promoter va gen pidCL1

Tao vector pCAMBIA chika céu tric ewdCL1 pro :: pidCL1

Boan DNA chiza cAu tric eu4CLY pro :: pidCL1 6 kich thde khodng 3,3 kb thu dwgc khi xik Iy pRTRA eudCLT pro
:: pICL1 vé1 enzyme Pstl, duge tinh sach va lai véi vector pPCAMBIA 1300 da duoc md vong bang enzyme Pstl.
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) . s
Gac khuln lac £ coff DHIOb chira vecior pCAMBIA 1300 tai &
hep duec chon koc bing cach PCR nhan doan ewdCL1 promoter
sit dyng cap mdi ProdCI1Xbal va Pro4CL1Ncol, nhén doan gen
PACL1 bing ciip mii PoACL1BamHI vi PodCLINGH.

K&t qui PCR thé hign trén hinh S, dudng chay 2, 4 cho thay san
pham nhan gen déu cb kich thurde ding theo 1y thuyét. Nhwe vay
promoter ew4CL1 va gen piCL1 d3 oo mat trong vector
PCAMBIA eudCLY promoter = pACLY.

Vector t4i t& hop ndy duoc chuyén vao vi khuln A. tumefaciens
ching C58 (pGV2260) béng phuong phdp xung dign. Cac khun
lac phat trién trén dia moi twdmg chira khang sinh kanamycin
duge chon loc nhir PCR. Cdu mic eudCL1 pro i pidCL1 duge
Kiém tra trong vector pCAMBIA eu4CLT pro = pidCL1 bing PCR — o
i cgp mdi 355 F v c-myc KDEL {Bang 1). Toan bo cAutric ndy  Hinh 6. Kidm tra sy c6 mét cita chu triic pidCL1
o6 kich thuée khoang 3,3 kb chira gen pidCL1 va eud€LT  pro  ewdCl1 tron vector PCAMBIA1300. M:
promoter. Két qua & hinh 6 dudmg chay 2 cho thy da nhan duge  Marker 1kb; 1: Bai ching 8m; 2° PCR nhan todn b
doan DNA 3.3kb. Nhir vy, vector pCAMBIA eu4CL1 prozpidCLs  cdutrie

@ durgc bién nap vao A. tumefaciens chiing C58 (pGV2260).

) . i hign ctru nham ting cudng ham
V& myc dich tao vectar chuyén gen thyrc vt mang gen pidCL1, phu{} vu c?c ng

lugng lignin & wing xylem thir cAp cho cc cay 1am nghigp nén ching i da tao vector chuyén gen pCAMBIA
@udCL1 pro : pHCL1. i ra, a& d8 dang cho vigc kiém tra kha nang bidu hién gen trén cay chuyen gen thi gen
PIACL1 05 dugc ghép ndi véri trinh ty ma hoa peptide c-myc 84 nhan biét bing khang thé khéng c-myc. Hon noa,
chu tric nay duce thiét ké ob signal peplide hirong protein vao léi ndi chét, do vay, néu gen piactt bidu hign s
duee tich Ity & lwei ngi chAt. Véi nhimg déc diém nhu trén, vector pCAMBIA evdCL1 pro :: pidCL1 thich hop cho
vigc chuyén gen nham tang ham lugng lignin & cay 1y ga.

KET LUAN

Nhu vy, chung t8i 83 thanh obng trong viéc tao duge cac vector thi t6 hop la pRTRA eudCL1 pro :: pidCL1 vi
PCAMBIA su4CL1 pro = pidCL1. C4c vector nay da dusc bién nap vao té bao vi khuln E. colf va A. tumefaciens.
Ching vi khudn A tumefacions mang vector pCAMBIA eudCL1 pro = pidCL1 Ia ngudn nguyén liéu che céc nghién
clru chuyén gen thuc vat nhdm tang ham Iugng lignin.

L cdm mn

Céng trink dupe hoin think dwa trén s B3 tro w1 phan kank phi cia dé tii mé so CNSH DT.03/05-10 thupe Chuvng trinh trong diém phat frien
vl iimg dgng ciing nghf sink hoc trong inh Ywe ndng Rghicp v phat trién ndng thin dén ram 2020 cia BY Néng nghigp v Phat trién nong thin
Chilng 161 xin chin thrh cdm on rhom nghién cihu ciia ThS. H3 Vin Gidng Treong Bas hoc Lém nghuép di cung c4p vector tick dong TA chin
gen piACLE
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CONSTRUCTION OF A PLANT TRANSFORMATION VECTCR HARBORING
EU4CL1 PROMOTER AND PI4CL 1 GENE

Duong Thi Thu Ha, Huynh Thi Thu Hue, Le Thi Thu Hien, Nong Van Hai
Institute of Genome research, Vietnam Academy of Science and Technology

SUMMARY

In plants, lignin is a large and complex organic molecule involved in cell wall construct and it is a key component in plants self-
defensc mechanisms apainst external agents. Therefore, many studies have focused on mtmducmg the genes such as C4H, CAD
and 4CL in order to affect on lignin synthesis pathway for the purpose of changing lignin content in forest plants according to the
wood demand. In thess studies, 4CL1 promoter have usually used to control the xylem specific expression of gexe. Our previous
study about ewdCL1 promoter which isolated from that is the xylem specific promoter.
Here, our research aims 10 Gonstruct a cassetie in which the expression nf 2 pi4CLI gene will be xylem specific express and is
targeted to the cells end: So that, inant vectors barboring ew4CL1 promoter and pi#CLJ gene isolated
from Pinus iana Lamb were The size of ewdCL1 promoter is 0.8 kb containing both of TATA bex and
CAAT box. Pi4CL gene is fully encoded nucleotide sequence with 1.7kb in length. In the cassette, pi4CL1 gene is associated
with sequence encodes 5’ signal peptide directed protein in to the endoplasmic reticulum. A sequence encoded c-myc peptide,
associated 3 of pi4CL1 gene is a signal for checking the gene expression by Western blot with c-myc antibodies. The new
created pCAMBIAL300 vector harboring the cassette has transformed into Agrobacterium tumefaciens which is material for plant
transformation.

Keywords: endCL1 promoter, pidCL1 gen, construction vector, plant transformation
Authar for corespondance: Tel: +84 37918010; Email: hthue@igr.ac.vn
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NGHIEN CUFU CHE TAO DUNG DICH NANO TITAN NG DUNG TRONG
PHONG CHONG VIRUS GAY BENH TREN THWC VAT
o', Dam Thj Phirong®, Dbng Huy Gi

Hoding Ha", Chu Hoang Ha', L& Van Som", Pham Thanh Tun
* Vién Gang ngné sinh hoc - Vién Han (3m Kkoa ke va Cong ngh Vigt Nam
2 pgi hoc Néng nghicp Ha NOI

TOM TAT ) rosamotty

i ay, ching 151 t6m tit mdt sb 2 nghién ciru. trong viéc ché 120 dung dich nano titan (TiO; nanofluids) dng dung
mg;?ngé:hg:);;?‘l::i‘::: ':ix.m gcu:::b’: ; g: ?;fm ?hu' sau’ trudc Eén, hat nano titan duge tang hop bang ?hucng phép ’sﬂ[ —gel.
Hat nano dgng b3 tao thinh s& dwoe kiém tra bing énh chup SEM (Scanmng Electron Microscope) va phia tich UV-vis. Kich thugs
tinh thé TiO, tho duuge dao ding tovg khodmg 3 déa 50 am & dang anatase (mdt trong be dang tinh the cla ttanium dionde) véi didy
kién nung 400°C v kiém sodt biing nbag dp axit. Sau b, chc hat nano T10; dugc phan 14n trong nude deion béing rung sidu &m d¢
tao thinh dung dich pano titan cd ndng do vir 1% N 2%. K&t qua img dyng xir Iy_ trén thuc vt EPO thi?, dung dich nano titan duyc
tbng hgp thea phyong phip én ¢6 kha ning itc ché sy phit tmén vé 13y Ja vla virus CMV trén céy thude la.

Tir khéa: anatase, nanofluids, navo titan, tuh thé Ti0, virus thyc vat.

MG pAU

Nanofivid o6 ban chit 1a chét keo durge tao thanh biri mt chit Iong co ban haa tan cac hat c6 kich thude nano (1-
100nm). Chit dng cor ban cb thd Ia nuere, chit ting hivu co (nhu ethylene, tri-ethylene glycol...), c4c logi diu, ch_é( bai
o, dich sinh hoc, cao phan tiF {Kavitha ef al., 2012). Vatligu nano kim lozi thumg duoe st dung bao gom céc oxitkim
logi {nhdm, silic, zirconia, §tan), 88 gbm oxit (Al;03, CuO), cacbua kim logi (SIC), carbon trong cac hgp chét khéic nhau
{kim cuong, than chl, éng nano carbon)...0 dang Nanofluid, cdc hal nano kim Ioal' Xuét hign phleu d&c tinh mdi. Kich
thistre hat, sy phan tin cia cac hat nano anh hiréng nhidu dén tinh chit cda dung dich Nanoflufd (Hes-Dong Jang etal,
20608; Sangping Mo et &l., 2012).

Dung djeh nanofiuids ¢6 thé dwge chd tao theo 2 phurong phép bao gdm phwong phép 1 budc (one-step method) va
phuong phép 2 bude (two-step method). Tuy nhién, phuong phap 2 bude durgc sir dung rong rai hon do tinh chét vy
vigt clia nd (Wei et af., 2012), O bude dau tién, cac dang vat liéu nano nhw hat nano, soi nane, éng nano... dugctaora
biing cac phuong phap khac oher sir dyng nhigt, siéus m, hod hoi, léing dong hoa hoi hoé hoc (CVD — Chemical vapor
deposition) hoc Sol - gat. Trong d6 So! — gel 14 phurong phép 16 ra wu viét hon ca trong vide tao ra c4c sigu oxit kim log
4t nhét v @4 duoc sir dung rdng rai trong viie tdng hop titanium dioxide (TiOz). Cac hat nanc kim loat tao thanh sau 46
s durgre phan tan vao trong mot chét 1dng nén trong bude xi¥ Iy thix hai vol sw try gidp cla may khudy to, ung sidu
&m, khudy trdn manh va dBng nhit...(Songping af af., 2012; Waei ef al., 2012). Hién nay, cAc nghién ciru thiy ring, dung
dich nano titan chinh nd kndng cb 3¢ tinh v virus va té bao. N6 s8 ¢6 chirc nding x{ Iy, khir tring chi sau khi co chibu
xa clia anh séng tia cye tim {Sangping et al.,, 2612)). Sirc manh oxy héa rit manh ctia fitan dioxide cé thé pha hiy vé
clia virus, cic phdn ¢ng ire ché hoat 4bng ciia virus va két qua cudi cing tidu digt virus (Songping f al., 2012). Cic
nghién clru cla hiing Soma Medical Intemational chi ra ring khi ¢d 4nh sdng cwe tim chiéu trpc tiép tan dung dich nane
titan, mt cp didn 12 18 trbng S8 Suoc 130 ra. Hoat ddng tich cye cla dign tir 16 trong titanium dioxide d3 pha va cbe
phan 7 nwdc @8 tao thanh khi hydro va gée hydroxyl. Cac phdn éng dign ti vai phén tir oxy @8 tac thanh sigu oxi
anion (077+). Siu oxit anion tao thimh o6 thé iép tyc phan (mg v6i cac phan & nuéce, tao ra hydroxyl peroxide trigt aé (+
QOOH) v hydrogen peroxide {(H20z). Hon nCa, hoat d6ng géc hyedroxyl c6 thd két hep d& tao thanh hydroperoxide va - *
o 07+ HOz +, K0z hinh thanh trén bé m3t ciia Wtangioxide o6 1hé phan tng véi virus va thanh phan cia nd aé tieu
18t virus,
Trong nghidn cleu nay, dnr:g dich nanofluids TiO; dugc tao ra theo phuong phép 2 budc. DAu tign, hat nano tian duge
taa thanh dwi dang bt bang phirang phap sol - gel dya trén co chit n-butyl orthotitanate Ti-(OC4Hg)s va céc héa chit
khac. Tiép d6, het nano titan thanh phdm sé dugc khao sat vé kich thuée bing dnh chyp SEM. Khi kich thuéc hat dao
ddng Wr 10 dén 50 nm, céc hat rano ttan sé dwec phan tén trong dung dich nuac deion bang rung siéu am. Dung dich

nanofluids TiOz tao thanh duwgc thir nghigm kha nang Gc ché virus TMV trén b1 tuong cay fréng.

VAT LIEU VA PHUIFONG PHAP
Vit ligy
THOCTHs), HNO;, Trizol, Isopropancl, Cloraform, thang DNA 1 kb (Fermentas), Bacto

) X 3 X A pepton, Yeast extract, NaCl,
Agarose, Tris HCI, EDTA, Giycerol, CaCl2, Ethano! 70 %, nuéc khir ion, kt tach chiét RNA (Trizof Regent), b6 hoa chél
st dung cho RT-PCR...ca edc hang Fermentas, Invitrogen, Merck, Sigma, Pharmagia Biotech. Cay thubc 4 sach bgnh
v& ngudn virus dugc cung cdp boi phong Céng nghé Té bao Thye vét - Vign Cong nghé Sinh hgc.
Phuwong phiap
Phurong phap thye nghiém diéy ché dung dich TiOs kich thwée nm béng phromg phiép sol - gel
Co chit duge s dung diku ché dung dich TiO2 bény
thiy phan xéy ra 13 hé dung méj hdn hop isopropanc
Quy trinh duge thire hidn nhir sau;

g phirong phép sof - gal  TI(OGAHS)s. Moi trrémg cho phin ing:)
| — nurére dudi sip xic tac ciia HNOa.
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1. Chuén bj nréc cAt da durge chudn 66 bing HNO toi gid tri pH = 1.5, HNOs (2 chét xiic tic.

2. Pha hdn hop dung dich Ti(OC<Hs) hoa tan véi isopropanol khan, theo mét ti 16 1:3, isopropanol khan duge sir
dung la dung mdi 48 tién hanh phan tng.

3 Dang pipet nhd tir tir timg giot dung dich Ti(OCHs)s va isopropanol khan vao dung dich nudc cét da chuln bj
trong dieu kién khudy trén manh.

4 Nang nhiét d cia dung dich dén 70°C d& qua trinh thily phan xay ra. Qud trinh thily phan dugc thyc hién &
didu kign khudy trgn manh, nhigt 45 va théri gian kéo dai cho qué trinh sol — gel I3 6h.

5. Dung dich thu duoc dugc loc va 48 ra dia petn, sir dung may gia nhiét lam kho.

6. TiO; dang bdt durgc nira 3 14n véi isopropanol va @& khé & 50°C trong 1h dén khi bot chuyén sang dang mau
tréing, sau 66 dem nung trong I nung 400°C trong 2h d& thu san pham.

7 Xac dinh cdu tric tinh thé, kich thiroc hat trung binh clia hat biing kinh hién vi dién tiz truyén qua (TEM), phan
tich bdng UV-Vis.

Phwrong phép thyee nghiém ché tao Nanofluid Tio,

Nanofluis TiO dugrc t20 ra_theo qui trinh sau: S dyng 0,05 g tinh thé nano titan tron véi 50 ml H;0 deion khir triing trong
binh tam gidc. Tién hanh siéu &m trong 3h.

Ly nhiém virus CMV vao thuéc la

Can 200 g l4 thudc I nhi&m bénh kham 14 do virus CMV, nghidn trong 400 - 800 mi dém phosphates buffer pH = 7 trong
obi chay st (photphat buffer co thé thay déi tiy va didu kign nhiém bénh cua 14), d& Idng can, loai bd can.Thém 20 g bot
silic cacbon, 8&o déu. Chon 2-3 1 bénh té, ding bang tAm hoc phun hén hop trén vao b mat |4 cAn I3y nhidm, chi cAn
phi 1/2 bé mat trén clia 14, phia gan r?qn 14 (silic cacbon khong tan, cin ddo déu trong qua trinh I8y nhiém, tinh thé silic
cacbon c6 canh séc c6 tc dung gay 18n thirong véi thanh té bac). Theo d6i bidu hign bénh bat dAu tie 1 tuln sau khi lay
nhiém (théi gian nay tiy vao ching virus va giéng cay). Sau 1-2 ngay cin nira sach I, loai bé silic cacbon tbn du gay

18n thirong 13 cay.
Tach chiét ARN, RT — PCR phat hién st c6 mit cla virus

ARN tdng sb duoc tach bang cach sir dung kit Trilzol® Regents (Invitrogen). Phan ng RT — PCR durgc tién hanh trong
hai budre. Budc mot, cDNA dwoc tao ra bang cach sir dung b kit First stand cDNA synthesis (Fermentas). Buére hai,
phén trng PCR nhan gen dac hiéu cho CMV.

Xir Iy cy bj bénh bang dung dich nano titan va danh gia kha niing irc ché sy phit trién cua virus CMV

Cy thudc |4 sau khi dugc 3y nhi€m nhan tao virus CMV qua vét thirong 1 ngay duwgc phun 400 mi dén 800 ml dung
dich nano titan. Quan s&t sy phét tnén ciia cdy sau 1 tuin, 2 tudin va 3 tudn Tién hanh thu cac mau 14 g&n khu vyc lay
nhiém va khu vige than cdy. Kha naing (rc ché sy phat trién clia virus CMV biing dung dich nano titan duge danh gia
théng qua c4c phan tich va so sanh giiva kha nang lay nhiém ciia virus CMV & cdy |2y nhi@m nhan tao cd x& Iy va cay
lay nhidm nhan tao khong xi Iy béng dung dich nano titan.

KET QUA VA THAO LUAN

Ché tao tinh thé titan oxit

Theo nghign clru cla Duan va @ang téc gid (2009), Kavitha va ddng téc gid (2013), tinh thé nano titan tao ra theo
phuong phap sol — gel chiu anh huedng rét nhigu boi cac yéu 16 nhu pH, nhigt d§ trong qua trinh tao sol, phwrong pha
hoa trdn, thori gian tao sol — gel. Khi cac diéu kién nay dat chudn s& tao hat cé anh kim, kich thwée hat nho, st lién két
gitra cac tinh thé yéu, b& mat hat min, hat cd mau vang nhat va sy phan tan cla hat trong nudce cao.

Tk =
P

Hinh 1. Tinh thé titan treéc khi nung véi céc didu kign tao sol khic nhau

Nghién clru ctia cac nhém tac g1d nay ciing chi ra réng véi didu kign pH=1,5; nhiét d§: 70°C; phwrong ppép hoa trén 1a
nhé giot cho phép tao ra cac hat nano titan c6 kich thirc nhé tir 3 nm tro len. Do do, ching t3i st dung dieu kién nay cho
qué trinh tao hat. ©ong than, chiing t6i khédo sat thoi gian kéo dai cho qua trinh sol ~ gel v cac mirc thoi gian la 2h, 4h
va 6h. Két qua cho thdy khi qua trinh sol — gel kéo da 2h hogc 4h thi kha néng phén tan clia hat trong nudc khdng cao.
Hat thu duge & 2h va 4h co 1&n tap do sy dw thira co chét, hat ¢6 mau vang nhat. Trong cdng bé clia Karami va déng
t4c gia (2010), mau sac ciia hat TIOz thu dwoe anh hudng rét Ion dén cau tric tinh thé, kich thudce hat va hoat tinh cia
TiO; kich thudc nm. Theo d6, tinh thé Ti0; c6 mau vang canh gian, kich thudc tinh the nho sé taa ra hat titan co kich
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trong khodng - i & khodng thér gian tgo sol 1 Bh 56 cho rack
3 8&n 40 nm. Két qua trén hinh 1 cho théy véi i :
:‘nﬁgi?a:o:g irgy durge nhimg diéu kign nay. Khi a5, céc hgt tinh the ftan 6 gehd&umc ;r;a ':.‘-:u v'?ggmcénh ol
¥4 co khd néng););hén 1an trong nurtre 151 nhat. D2y 1a nguyeén figu can thiét ddp img tot cac th nghiém tiép theo.
Phan tich m3u bing phuong phdp chyp SEM .

Sau khi nung & 400°C, céc hat TiO; dugc dem phén tich hinh thai hoc bing phironig phap chup SEM.

»

. . Y

Hinh 2. Anh SEM mé ta hinh thal hec ciia hat nano titan khi nung & 400°C
Minh 2 cho thdy, hinh thai hec clia céc hat nano dao d3ng tir 3 dén 50 nm. Hinh anh hat séG nét, mdt s8 vi bl ¢6 hinh
1hai At thurdmg do sy két by clia cac tidu hat.

Phan tich miu bing phwong phap do phé hip thy UVIVIS

104
05
004
30 P 00 00
Waveangth nm.

Hinh 3. Phé UV-Vis ciia dung dich nano titan voi khodng théd gian tao sol fa 2h, 4h, 6h

Phén tich phd UV-VIS veari céc khodng théi gian 120 sof khac nhau cho két qua thé hién & Hinh 3. Theo nghién,
Ngé Huynh Biru Trong vé d8ng tic gid (2012; thi b hép thu clia Ti0; & khodng budc séng 380 nm. Két g
nghiém dwgc thé hidn trén Hinh 3 cho thiy mu TiO, véi théi gian tao 4h va 6h 68u ¢6 phd hdp thy khodng:!
Didu 86 chimg minh rdng miu hat cla chung 16i tao diege & dang tinh thé nano, o6 tinh chit hdp thy tia & ng
vt ligu TiOz kich thirdec nm.

Tao dung dich nano TiC: Thea nhém nghién ciru cla Kavitha (2012), thi gian rung siéu am &nh huéng n% dbn sy

phéin b ci:a hat trong dung dich. Do 46, ching téi nghi2n ciru kh&o st 120 dung dich nano TIO; theo 18 0 y tinh 98
nano titan véi 50 ml dHZ0 va tn hanh rung sidu am véi ddy thiri gian tiy Oh dén 4h. 1

Hinh 4. Dung dich nano TiG,

o
% 90 thinh sau céc khodng théi glan rung siu am khac nhau, 4 thir ti 1 2; 3; 4; 5 1An luot tvomd,
g vén cée didu kign khang rung s18u am, rung siéu 3m 1h. 2h. 3h va 45 A
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K&t qué Hinh 4 cho thdy khi tgo dung dich nano TiO; Kkhong tién hanh rung sidu &m, kha ning phan tén cia hat hat &
moc frung binh, 48 1éng ctia TiO; theo thisi gian cao, dung dich o6 mau gel trong nhat. Khi tién hanh rung siéu am, mau
cla dung dich 9am din, kha nang phan tan cla hat trong nude tang va marc 46 1dng dong cta hat TIO, giam dén. So
sénh gilra cic khoding thai gian 1h dén 4h cho thdy voi qua trinh rung siéu 4m 13 3h s& thu duge dung dich ¢ mau gel
trong d3c, kha nang phan tn ciia hat trong nude 16t nhit va giam thidu sy lang dong theo thea thai gian. Do d6, rung
siéu &m 3h 1a Midu kién cho ra dung dich nano titan c6 39 phan tan cao nhét,

£4énh gid kha nang irc ché sy phat tridn clia virus thye vat bing dung dich nano titan

Ciy thude 14 sach bénh duge 1y nhidm nhan tao véi ching virus Cucumber mosaic (CMV) theo quy trinh d duwgc trinh
bdy & muc phuong phap. Sau 1 ngéy |4y nhiém nhan o0, chiing 16i chia c4C cAy thanh hai nhom d& 6én hanh thi
nghi¢m 1i8p theo (cac thi nghism ndy déu duwc thre hign tai nori o6 anh séing mit tréi vai myc dich xdc 1ac cho qué trinh
quang hod cla dung dich nane titan): mit nhém cay b lay nhiém s& dugc xi7 Iy bing dung dich nano fitan, trong khi 66
nhém cy bj Iy nhiém con lai & khéng dwgc xi¥ 1y 48 lam ddi chumg. Sy phat tridn ciia céc cay thuéc 14 thude hai nhém
sau 1 den 3 tuén x& 1y véi dung dich nano titan duerc quan sat va so s&nh (Hinh 5).

Nhém Khing xic ¥ bang
dung dich nano titan

Nhom xé (¥ bing dung
dich nanw titan

hidm

Hinh 5. Bidu hign bénh cia cay thudc 14 nhidm CMV duxre xir I§ bing dung dich nanotitan sau 1 tudn 13y nhidm

Két qua quan sét cho thay sau 1 tudn x ly biing dung dich nano titan, khong co sy khac bigt v& hinh thai gikra hai nhém
cay lay nhiém. Hinh thai cing sw phat trién clia cy, 14 vAn binh thirdng va khang xult hign cdc ddu higu hay trigu
chimg cba bgnh khdm 13,

Do khéng phan biét duoc tridu chirng cla bénh bang mat thudmg, ching 18§ d3 tach chiét RNA thng s6 tir mBu 14 va
thyc hign phan ing RT- PCR vén cip m8i d4c hidu cho CMV d& khng dinh sw c6 mat hay khdng cia virus nay & hai
nhém céy.

e | 101 duge M1y

i chimg)

Hinh 6. RT- PCR kiém tra sy c6 mat ciia CMV & hai
nhém céy. Ky hiéu: (Bict) phéin than cdy dél ching
dugc tay nhidm nhan t2o v&i CMV nhung khéng dugc
xi¥ Iy bing dung dich nana titan. Sé thirty 1, 2, 3, 4, 5,
6, 7 tuomg g vai cac m3u 14 ciia oy 18y nhibm nhan
tao va dugc xiv Iy bng dung dich rano fitan. 8: mau
thin ciia cly dugc lay nhim nh2n tao va xir Iy bing Hint 7. Bibu hidn binh cira cy thudc 1 nhizm CMV dwrge xiv Iy
nano titan. M: Marker bang dung dich nano fitan sau 3 tuln (ay nhidm

Két qua hinh 6 cho théy: véi nhém cay khdng xir Iy bang dung dich nano titan, phén (:ng RT-PCR phat hién sv cd mat
virus GMV & phan than. Nbw vay, da ¢6 hign tweng lan truyén virus tir 18 bf nhiém nhan tgo sang than, Kiém tra phiin
than véi nhom ey dues x& 1y béing dung dich nano titan, phan &ng RT-PCR khéng phét hidn virus CMV & b6 phan nay
(giéng 8). K&t gua &m tinh cling xéy ra khi kiém tra sw cb mat cla virus & cac b% phan khdc nhee la clia nhém cay nay
(aléng 2-7). Duy phat mat mau Iélbt lay nhiém nhan tao sau khi dwoc x& Iy bapg dung dich nanc titan van phat ién
duge sy o6 mit cia virus CMV {giéng 1). Két qua nay cho théy khd nang (G ché sy phat trién ctia virus, ngan can kha
néing lay lan cia virus sang c&c phain khic cia cay ki xiv Iy cay nhiém virus bang dung dich nana titan.
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o i 51 phat hid idu hign khac nhau gitra hai nhom cly,
iy sau 3 tulin, ching 1i phat hién thiy co sy bidu hign kh

'{ﬁp m:h ?Ty&?g:' ;uhgcmsz bing dung dich nano titan khang b rigu chirng bidu hign bénh th nhom c2y
duq“gxfl 1§ bt du bidu hign nhirmg dAu hidu dac teng cla ¢y thubc 14 nhidm virus CMV. nhur xudt hién cac vét khim
86m mau vang nhat xen ké cac vét xanh dam, thiy 14 nha hep, xoan cong, cdy kém phat trién, than ménh (Hinh 7).

ép ching 16i tam thin két luan dung dich nana titan ¢4 khé néng (e ché sy phat triér! vA phit
e sy cou g s M g S R
sang cAc b phan khac cia Gy, do do cay vén phat tién binh thuong va khing ot str bidu hién bgnh sau 3 tudn xi¥ Iy,

- ién ciru thiy ring trang dung dich, ca¢ hat ttanium dioxide hép thy trén bé it clia th b0 vi ginh
:'; T;:a:‘;gi;ﬁ ﬁ',',,“v;"ﬁéuﬂiélnfac dagng w khuén va virus. Ngoai ra pau ham legng dung dich niano titan khang
qua I 58 cho phép bau dist higu qua cac virus gay banh ndm bén trong té bao vt chli ma khéng gay &nh hudng lgn
d4n 16 bao vat chil.

KET LUAN

. N .

hé tao thanh cong dung dich nano titan ¢ kich thuée dao deng tir 3 dén 50 nm véi didu kién nung 400° C. pH=1,5;
sme":g ta:nsolu‘?g"gc. p"‘:gm?phap haa trgn 12 nhd gigt, thesi gian kéo dai qua trinh tao sol — gel t4 6h. Dung dich nane
titan thanh phim o6 kha ndng irc ché sy phat tridn va lay lan cba virus CMY trén cay thubce 14
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STUDY ON SYNTHESIS OF TiO; NANOFLUIDS APPLIED IN PREVENTION OF
VIRUS INFECTION IN PLANTS

Hoang Ha', Chu Hoang Ha', Le Van Son', Pham Thanh Tung‘, Dam Thi Phuong’, Dong Huy Gloi®
1 Ingbtute of Biotactinology, VAST
2 Hanol University of Agricuiture

SUMMARY

This paper summarizes some of our recent study results on the synthesis of TiO; nanofiuids epplied in prevention of plant viruses. In
this study, TiO; nano particles were synthesized by Sol-gel technique. The prepared TiO, powder was characterized by using SEM
(Sunni}:g Electron Microscope) and UV-vis analysis. By heating at 400°C in 2 hours and cotrolling the seidity, the regulted
crystallite size of TiO; powder, in the form of anatase {one of three mineral forms of titanium dioxide), rarged from 3 to S0om..
'I'}'nlr;'n;hc:yslnllnd 1[';0, nana_pnr;;a.ls 1\;/5” dispersed 1n detonized water by ultrasonic vibration in order to get the TiO, nanofluids
wil concentrations ranging from 1% to 2%. Treatment results showed that our i i X inhibit
e groh and he sorend o oty e 2 synthesized TiQ, narofluids were able to inhi

Keywords anatase, crystallioe Ti0;, nanefluids, nano titanium, plant viruses
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