
HOl NGH! KHOA HQC C O N G N G H E SINH HQC 

Vector tdch ddng pJET 1.2 Blunt chi>a gen pi4CL1 (phin Igp tCr Thong Oudi Ngya) vd promoter eu4CL1 (phdn lip ti, 
Bgch Ddn Tring) oOa phdng Oa dgng h? gen, Viin Nghidn ciru hp gen, Vi$n Hanl^iih^ ' ' ^ t h ^ i ^ c ^ " ^ ^ I T * 
Nam Cung vdi cdc vector trung gian pRTRA7/3, vector bilu hien thyc vdt pCAMBIA1300, vi khuin E. coli chflng 
DH1 Ob. VI khuin A. tumetaciens diung C58 {pGV2260) d l phyc vy cho qud trinh nghign cyu. 

Cic cdp moi cho PCR dupc It^t kd tgi Bing 1. 

Bdng 1. Cdc mdi dirpc si> dyng trong nghidn cu'u 

STT Tfin mdi Trinh t y 

1 Pro4CL1Xbal0.8F 5' CGT TCTAGA GTG TAG ATA AGG GAT 3' 

2 Pro4CL1/i/col R 5" CGT CCATGG GAG AAT CGA GAG ACA 3' 

3 Po4CL18amHI 5" GCCACAGGATCCAATCCACAAGAA 3' 

4 Po4CL1Afofl 5" CTTCACGCGGCCGCTATGCCTGCC 3' 

5 35S promoter 5* CAC TGA CGT AAG GGA TGA CGC 3' 

6 C-myc KDEL 5' TAT CGA CGG ATC GGG CTA GAG TTC G 3' 

Hlnh 1 : Str dd vector pCAMBIA eirfCi 
pro::pf4CL1 

Phinyng phip nghiSn ct>u 

Cdc phuang phip dupc sir dyng trong nghidn cCnj bao gdm PCR, xir \'j DNA plasmid vdi enzyme hgn d i l , ghdp ndi 
gen vdi vector, biln ngp vector vdo t l bio vi khudn di/pc thyc hign theo Sambrook va Russell (2001). 

Dogn gen prtCLI dupc nhin len tif vector tich dong pJET 1.2 Blunt vdi cgp mdi Po4CL1BamHI vd Po4CL1Wofl 
(Bingl). Sdn phim nhdn gen pi4CL1 sau khi dtrpc xir ly viri enzyme BamHI vd NofI dycrc ghep n l i vdi vector 
pRTKA 7/3 cung dupc xi> ly vdri cdp enzyme tyang irng, tgo ndn vector pRTRA 353 pro :: p/4CL1. 

n^p theo, vector ndy dupc md vdng bang Xbal vd Wcol v i dypc ghdp noi vdi dogn eu4CL1 promoter dd du^c xi> IJ 
bing cip enzyme trdn tgo ndn pRTRA eu4CL1 pnj :: prtCLI. Clu tnic eu4CL1 pro :: p/4CL1 dypc c4t b*l Psft vi 
ghip ndi vdi vector pCAMBIA 1300 d i dupc md vdng bing enzyme tirong i>ng d l tgo n in vector pCAMBIA eu4CL1 ; 
pro :: prtCLI. Vector chuyin gen thyc vdt niy duvc biln ngp bang xung di#n vdo chiing vi khuan A. tumefaaem ' 
CSa (PGV2260). 

K £ T Q U A V A T H A O LUAN 

Tgo vector pRTRA 35S pro :: pi4CL1 

Vector pJET 1.2 Blunt mang gen p/4CL1 du-pc si> dyng Idm khudn cho phan i>ng khuech dgi gen p/4CL1 vdi cdp mil 
Po4CL1 BamHI vd Po4CL1Noti, dogn gen dupc nhdn ISn cd kfch thudc 1.7 kb dOng viri i* thuylt (Hlnh 2) Vi vdy 
sin phim ndy dirpc si> dyng cho vi§c d t hai diu bing BamHI vd Not\ d l n i l vdo vector pRTRA 7/3 da md vorj 
bing BamHI vd Wofl Sdn phdm lai dupc biln ngp va chpn ddng trong t l bdo vi khuin E. coli DHIOb. Sy cd mdt cila 
^ ! " S i T^ ™ . * ^ „ "9 '^^ ^^ ^^o"" ^ ' to fi^P ™i cap enzyme BamHI vd Nott (Hinh 3). Kit qui diSn dl 
n R ™ r ^ ^ ° ' " ^ f ! ^""J- "'"'SJ-J ""^"9 ' ' ° ^ " 9^" P'^^'-^ '^^ ''^'^'= »f̂ ''̂ t kd thdnh cdng. Vector t i l td hgp 
N ^ n i n cPn i' ' ^ S ' / S L ^ J T ^^^ P"*"""*^' "'"3"= ^^'^^ ^^^ '^°"9 «°?" ^NA cd dilm nhin bilt cua Psfl vi 
E n M n hi?. . I ' l n ^ * S . f ? I i ' ^ uf ^^ "^ ^ '^^ '^ ^ ° ^ " " " ^'^" '̂ '̂̂  P^^in hirdng lydi ndi chit, nim giOa 
S Wnh u f l ^ ^ ^ - ^ ^^ BamHI. Dogn gen pWCLI nim giua hai dilm nhan bilt cCa B L H I vd Wofl, sau 
dd^d trlnh ty cua dbgn ma hda pepbde c-myc vd culi cung Id viing temiinator k i t thiic bang trinh ty nhdn bilt ciJa 
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Hlnh 2. Di^n di san phim PCR nhSn eu4CL1 promoter va Hinh 3. Kiem tra sy c6 m|t cua gen pr4CL1 trong vector 
gen prtCLI. M: IWIarker 1 kb; 1: Sin phSm PCR nhiin gen pRTRA 35S pro :: pi4CL1. M: Marker 1 kb; V Vector 
P/4CL1; 2: Sin phim PCR nhdn eu4CL1 promoter pRTRA7/3 / BamHI + Nofl; 2: Vector pRTRA 35S pro " pi4CL1 / 

BamHI + Nod. 

Tgo vector pRTRA eu4CL1 pro :: pr4CL1 

Promoter eu4CL1 du'pc tdch ddng tnang vector pJET 1 2 Blunt di/pc si> dung Idm DNA khudn cho phin Crng PCR 
nhdn .promoter eo4CL1 vd'i cap mdi Pro4CI1 Xbal va Pro4CL1 Ncoi. Sin phim nhin dogn promoter niy cd kich 
thudc 0.8 kb l i phCi hpp vdi tfnh todn ly thuylt {Hinh 2). Oogn promoter ndy dupc si> dyng Idm vdt lieu ndi vdi vector 
pRTRA 35S pro :: pi4CL1. 

Vector pRTRA 358 pro :: pi4CL1 sau khi xCr 1̂  vdi Xbal vd Ncol dupc tinh sgch d l thyc hi^n phdn irng iai vdi dogn 
promoter eu4CL1 da dupc xir ly vdi cap enzyme ti/ang irng. Muc dich thi nghigm Id de gen p^CLI dupc dilu khiln 
bdi eu4CL1 promoter. San phim lai dupc biln ngp vio vi khudn E. co//chung DHIOb bang phuang phip sdc nhidt 
v i kilm tra sy cd mgt cua dogn promoter eu4CL\ trong clu tn^c bang each c i t vdi enzyme hgn chl. Kit qua th i 
hign d Hlnh 4 dudng chay 2, cho thay dogn promoter euACL^ da cd trong pRTRA eu4CL1 pro :: p/4CL1. 

Hinh 4 Kilm tra SIP C6 mit cua promoter eu4CL1 trong Hinh 5. Kiem tra sy co m t̂ cua promoter eu4CL1 va gen 
vector pRTRA eu4CL.1 pro:: pWCLI. M Markerlkb, 1: Vector pMCLI trong vector pCAMBIA eu4CL1 pro :: p/4CL1. M. 
pRTRA 35S pro ;• p/4CL1/ Xbal + Ncoi; 2- Vector pRTRA Marker 1 kb; 1, 3: Ddi chiing Sm; 2,4: PCR nhan eu4CL1 
BU4CL1 pro :: pMCLI/ Xbal + Ncol. promoter va gen p/4CL1 

Tao vector pCAMBIA chi>a cau triic eu4CL1 pro :: p(4CL1 

Oogn DNA chu'a cau true ei/4CL1 pro :: p/4CL1 cd kich thydc khoing 3,3 kb thu dupe khi xu- ly pRTRA eu4CL1 pro 
:: P/4CL1 vdi enzyme Psfl, dupc tmh sach va lai vdi vector pCAMBIA 1300 da dupe md vdng bang enzyme Psfl. 
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Cic khuin lac E coH DHIOb chira vector pCAMBIA 1300 tai td 
hpp dupe chpn k?c bing cdch PCR nhdn dogn ei/4CL1 promoter 
sir dyng cdp mdi Pro4CI1Xbal vd Pro4CL1Wco!, nhdn doan gen 
prtCLI bing cip mdt Po4CL1BamHI v i Po4CL1/S/o(i. 

Kit qui PCR thi hidn trdn hlnh 5, dudng chay 2, 4 cho thay sin 
phim nhin gen diu cd kich thudc dung theo ly thuylt. Nhu viy 
promoter eu4CL1 vd gen pWCLI da cd mgt trong vector 
pCAMBIA et>4CL1 promoter:: prtCLI. 

Vector tdi td hpp niy dupc chuyen vio vi khuin A. tumefacieiis 
dniing C58 (pGV2260) bing phuang phdp xung dign. Cdc khuin 
Igc phit triln trSn dta mdi budng chOa khang sinh kanamycin 
dupe chpn lpc nhd PCR. Clu true eu4CL1 pro :: prtCLI dupe 
kilm tra trong vector pCAMBIA eu4CL1 pro :: p/4CL1 bang PCR 
vdi cip mdi 35S F vd c-myc KDEL (Bang 1). Toan b$ eiu tnic ndy Hinh 6. Kilm tra sy c6 m|t cua clu tnic pi4CLl 
cd kich thudc khoing 3,3 kb chira gen p/4CL1 vd eiMCLI pro :: eirfCLI tron vector pCAMBIAISOO. M: 
promoter. Kit qud d hinh 6 dudng chgy 2 cho thay d i nhdn dupe Marker Ikb; 1: Doi chung am; 2- PCR nhSn toin bO 
dogn DNA 3.3kb. Nhu viy, veclor pCAMBIA eu4CL1 pro::pi4CL1 ciu tnic 
da dupc biln ngp vdo A. tumefaciens chung C58 (pGV2260). 

V« myc dich tgo vertor chuyin gen thyc vit mang gen p/4CL1, phyc vy cic nghiSn ci>u nham tdng cudng hdm 
lupng lignin d vCing xylem thir c^p cho cic ciy l im nghiip " i n chiing tSi da tgo vector chuyin ^en pCAMBIA 
eu4CL1 pro :: pj4CL1. Ngodi ra, d l d l ddng cho vide kilm tra khd nang bidu hien gen tr^n cdy chuyen gen th) gen 
prtCLI d i dupc ghSp ndi vdi trlnh ty ma hda peptide c-myc d l nhdn bilt bing khing th i khdng c-myc. Han nira, 
ciu tnic niy dupc thidt k l cd signal peptide hirdng protein vdo ludi npi chit, do vgy. nlu gen pi4CL1 bilu hi§n se 
dupc tich luy * lydi npi cJilt. Vdi nhung die dilm nhu frdn, vector pCAMBIA ei;4CL1 pro :: p/4CL1 thfch hpp cho 
viSc chuyin gen nhim ting him lupng lignin d ciy l ly gd. 

K£TLUAN 

Nhu viy, chiing tdi da thdnh cdng trong vi$c tgo dypc cdc vector tdi td hpp Id pRTRA euACLt pro :: pf4CL1 vd 
pCAMBIA eu4CL1 pro :: pMCLL Cic vector ndy d i dupe biln ngp vdo td bdo vi khuin E. coli v i A. tumefaciens. 
Chung vi khuin A tumefadens mang vector pCAMBIA eu4CL1 pn? " p/4CL1 la ngudn nguydn IISu cho cdc nghien 
cdu chuyin gen thyc vdt nhim ting him lupng lignin. 

Ldi cam im 

Cang Irinh dupc hoin thdnh dva trin sv hd trv mpt phdn bnh phi cua di tdi md s6 CNSH DT.03/06-I0 thupc Chuong trinh trpng diim phat Iriin 
vd ung d^ng cdng nghf sinh hpc Irong linh v^e nong nghi4p vd phdt tnen nong thon din ndm 2020 cua Bp Nang nghi^ vd Phdt trien ri6ng thon. 
Chung tdi xin chda thinh cdm an nhom nghien cilw cua ThS. Ho Van Gidng Truong Bai hpc Ldm nghiip da cung cap vector tdch ddng TA diia 
genpi4CLI 
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camaduhnsis] vd sy di4u khî n bi6u hen gen gus dgc hieu thSn. T^p chi Cdng nghe Sinh hgc 8(3): 1-7. 

s ^ r L ^ ^ ' ^ n S l i i L l ^ i J " ° ' ^ " ^ ^ " ' T"'*'^'^ °^ ^ ^°^^'^ 4^»umafate.coenzyme A ligase (4CL) gene family. cDNA 
structure, gene inhenlance and expression, and properties of recombinant proteins. P/an( Physiol 112(1 )• 193-205. 

\^em f 2 ^ I k S ? i ^ i l S I S ' « ^ f ! f ' ' , ^ ^ " ' * ^^^'"^'^ expression of 4KX)umarate:coenzyme A ligase gene (4CL1) driven by the 
xylem-specilicPto4CL1pmniDierinthetransgenictobacco.6rotech/io/Lett26(14):1147-ii52. ^ ^ ^ ' 

I S T n t r ^ S ' a t n e t i l T a n ' i ™ ' ' ^ " - ' ' ^ " ^ i ^ ^ ' «' '^^ Andrade G. Boudet AM, Teulieres C (2003). An efficient procedure lo 
4 o 5 l ? economically important pulp tree (Eucalyptus grandis x Eucalyptus urophylla). Transgenic Res 12(4) 



HQI NGHI KHOA HQC C O N G NGHE SINH HOC T O A N Q U 6 C 2013 

Umezawa T (2010). Thecianmate/monolignol pathway. PhytochemRev9:1-17. 

CONSTRUCTION OF A PLANT TRANSFORMATION VECTOR HARBORING 
EU4CL1 PROMOTER AND PI4CL1 GENE 

Duong Thi Thu Ha, Huynh Thi Thu Hue, Le Thi Thu Hien, Nong Van Hai 

Institute of Genome research, Vietnam Academy of ScieiKe and Technology 

SUMMARY 

In plants, l i^in is a large and conq)lex organic molecule involved in cell wall construct and it is a key conqionent in plants self-
defense mechanisms against external agents. Therefore, many studies have focused on mtroducing die genes such as C4H, CAD 
and 4CL in order to affect on lignin synthesis pathway for the puipose of changing lignin content in forest plants according lo the 
wood demand. In these studies, 4CL1 promoter have usually used to control die xylem specific expression of gene. Our previous 
study about CM4CL1 promoter which isolated from Eucalyptus camaldulensis demonstrated that is the xylem specific promoter. 
Here, our research aims to construct a cassette in which the expression ofapidCLI gene will be xylem specific express and is 
targeted to the cells endoplasmic reticulum. So that, recombinant vectors harboring euACLl promoter andpi4CLl gene isolated 
fiom Pinus massoniana Lamb were constructed. The size of eu4CLl promoter is 0.8 kb containing both of TATA box and 
CAAT box. PiACL gene is fiilly encoded nucleotide sequence with 1.7kb in length. In ttie cassette, pi4CLl gene is associated 
with sequence encodes 5' signal peptide directed protein in to the endoplasmic reticuium. A sequence encoded c-myc peptide, 
associated 3 ' of pi4CLl gene is a signal for checking the gene expression by Westem blot with c-myc antil)odies. The new 
created pCAMBIAISOO vector harboring the cassette has ttansfi)rmed into Agrobacterium tumefaciens which is matenal for plant 

Keywords: eu4CLl promoter, pi4CLl gen, construction vector, plant transfotmation 
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HOI NGHI KHOA HPU UUNU " o n t -

NGHieN CCRJ CHt TAO DUNG DICH NANO TITAN U'NG DUNG TRONG 
PHONG C H 6 N G V IRUS G A Y BENH T R 6 N THyC VAT 

Hoing Ha\ Chu Hoang H i \ U Van S<«,\ Pham Thanh TC.ng\ Dam Thj PhlKmg^ €)6ng Huy Gioi^ 
' Vi^n Cdng ngh$ sinh hpc - W#n Hdn ISm Khoa hQC vi C6ng ngh$ Vi$t Nam 
' D9i hoc N6ng nghifp Hd N0i 

T 6 M TAT 
Trong bao cio oiy. chung toi l6m tit mpt sl k^ qua nghien cuu Irong vî c chl tao dung dfch ^ o titan CTiO^nanofiuiJ) ung dung 
uong phing chfing vm« ttiuc VSL Cic bu6c tiln h ^ nhu sau' tnrdc ti6n, h^t nano Ut^dupc t6ng hop b ^ g phuong phip Sol -- gd 
Hat n^o < i g bot Uo thanh SC duoc kilm tra bing inh chup SEM (Scanmng Electron M.croscoi«^ 
tinh thi T i a ttnidm^c dao dpng tmng khoing 3 d l , 50 nm 6 d^ng anatase (mpt trong ba d?ng tmh ttie cua Utanium diox.de) v<̂  diai 
kien nunn 40ff'C vi kilm soit bing nSng d? axil. Sau d6, cac h?t nano T1O2 dugc phSn tan trong nuoc deion bang ning si6u fim dl 
lao Oitoh dung djch nano Uian co n6ng dp tu 1% - 2%. Kit qua ling dyng xu ly tren ttiuc v$t cho ASĵ . dung djch nano titan dirge 
t ^ g h(ip theo phuang phip ufe c6 kha ning iic chl su phfit t n ^ vi lay lan cOa vinis CMV trfin cay thuoc 14. 
TCl khoa: anatase, nanofluids, nano tiian, tmh thi TiOj, virus ttiyc vaL 

MdDAU 

Nanofluid c6 bdn ch^t Id ch4t keo dirg'c tgo thSnh b&i m t̂ chit ldng cc b^n hoa tan c^c hgt c6 kich thu-dc nano (1-
lOOnm) Chit Ifing ca bdn c6 thi Id nu^c, chirt long hOu ccr (nhu- eUiylene, tri-ethylene glycol...)„c^c loai diu, chit b6i 
fron, djch sinh hpc, cao phSn ti> (Kavitha ef a/., 2012). Vit ll$u nano kim logi thuxrng dirg'c si> dgng bao gdm cdc oxit kim 
logi (nhOm, silic, zirconia, titan), d6 gfim oxit (AI2O3, CuO), cacbua kim logi (SiC), carbon frong cic hgp chit Wide nhau 
(kim ci«7ng, ttian chl, 6ng nano carbon)...d dgng Nanofluid, cdc hgt nano kim logi xuat hign nhieu d|ic tlnh min. Kich 
thudc hgt, sif phfln tdn cua cdc hgt nano inh hudng nhiiu din tlnh chit cOa dung dich Nanofluid {Hee-Dong Jang ef a/., 
2008; Songping Mo ef af., 2012). 

Dung dich nanofluids c6 the duyc chi tgo theo 2 phuong phdp bao gfim phuong phap 1 budc (one-step method) vi 
phuang p h ^ 2 budc (two-step mettiod). Tuy nhiin, phuong phdp 2 budc dugc si> dgng rang rSi han do ttnh chit uu 
vlit ciia n6 (Wei et al., 2012). u budc dau tiSn, cdc dgng vgt liiu nano nhu hgt nano, sgi nano, ing nano... dugc tgo ra 
bing cdc phuang phdp khdc nhu si> dyng nhi§t, siiu im, hod hai, ling dgng hoa hai hod hgc (CVD - Chemical vapor 
deposition) ho$c Sol - gef. Trong dd Sol - gel la phuang phdp tfi ra uu vigt han c i frong viic ^ o ra cdc sieu oxit kim logi 
tfit nhit v i da dugc si> dgng rOng rai trong viic tfing hgp titanium dioxide (Ti02). Cdc hgt nano kim logi tgo thdnh sau S6 
sd dugc phin tdn vdo trong mOt chit Ifing nin frong budc xit l<̂  ttii> hai vdi su frg giiip cua mdy khuiy tir, mng siiu 
im, khuiy tr^n mgnh vd dfing nhit...(Songpingsfaf., 2012; Wei efa/., 2012). Hi#n nay, cdc nghign cii'u thay ring, dung 
djch nano titan chlnh nfi ktiing cfi die tinh vdi virus vd t i bdo. Nfi s§ cfi chi>c nang xO ly, khO' trCing ch? sau khi cd cfiiiu 
xg cua dnh sdng tia cgc tfm (Songping ef al., 2012)). Siic mgnh oxy hfia rit manh cî a titan dioxide cd thi phd buy vi 
ciia vims, cdc phdn irng uc chfi hogt dfing ciia vims vd kit qud cufii cung tieu digt vims (Songping et ai. 2012). CSc 
nghidn cuu ciia hdng Soma Medical Inlemational chl ra ring khi cfi inh sang cue tlm chifiu trgc ti ip lin dung djch nano 
titan, mfit cdp dign tu lfi trfing se dugc tgo ra. Hogt dfing tich cgc cOa dign ti> Id trfing titanium dioxide dd phd vfir cdc 
phdn h> nude dfi tgo thdnh khi hydro vd gfic hydroxyl. Cdc phin ung dign tu vdi phin tCr oxy d i tgo thdnh sl§u oxit 
anion {0'2*). Sifiu oxit anion tgo ttidnh co thi tiep tgc phin iing vdi cic phin tir nude, tgo ra hydroxyl peroxide tri#t di {• 
OOH) vd hydrogen peroxide (HjOj). Han nOa, hogt dfing goc hydroxyl cfi thfi kit hgp de tgo thdnh hydroperoxide vd • • 
OH . 0- ' • . HOi •. HjOj hlnh thdnh frgn b i mgt ciia titandioxide co ttii phdn ung vfii vinjs va thdnh phin cua nfi d i tidu 
dtdt vims. 

Trong nghifin cuu ndy. dung d)ch nanofluids TiOj duge tgo ra theo phuang phdp 2 budc. Diu tien, hgt nano titan dugc 
tgo thdnh dufii dgng bfit bang phirang phdp sol - gel dga tren ca ehit n-buM orthotitanate Ti-(0CAHa)4 vd cdc hfia chit 
khdc. Tiip dd, hgt nano titan thdnh phim sfi dugc khdo sit v i kfch thudc bang inh chyp SEIuI. Khi kich thudc hgt dao 
dfing tCr 10 din 50 nm, cdc hgt nano titan se dugc phin tdn trong dung dich nude deion bing mng sifiu im. Dung djch 
nanofluids TiO; tgo thinh dugc thu nghifim khd ndng i>c che vims TMV tren dfii tugng ciy trfing. 

VAT LlfU VA PHUX7NG PHAP 

v$t l i iu 

rn?™'T'-"uSJ/ iS ' , ! .? ' ' " 'P.^ 'X° ' - ^^°'°^°"^- thang DNA 1 kb (Femientas), Bacto pepton. Yeast extract, NaCI, 
Jv H ^ ' I BT i ^ o ^ ^ [ 1 ° ~ ' ' ^^*^'^' ^ ' ^ ^ " ° ' ™ ^ ' " " *= ^^ i ° " ' >«» ^'='1 cfii^t RNA (Trizot Regent), bfi hfia chA 
!A n n Z ^ n . c i ^ ^"^^ cdc hang Femientas, Invitrogen, Merck, Sigma, Pharmacia Biotech. Ciy thufic Id sgch b$nh 
v i ngufin vims dugc cung d p bo. phfing Cfing nghg T i bdo Thgc vit - Vign Cong nghg Sinh hgc. 
Phirong phdp 

Phiwns phip Ihvc nghifm ah chi dung dich TiO. kich lh„&c ™ bing phircmg phip sol - gel 

S y ' ^ h l ' X ^ ' l i ' S ^ u l " , ^ f h t " § " * ™' " ' " ^ ""^"""S '"'̂ 1= ^ - 9=11* TI(OC4H9V M6i trying cho phSn im 
inuy pnan xay raiah? dung m«i hon htrp isopropanol-nu*cdi,fti Sir xuc Be cOaHNO,. ; 
Quy trinh Oifyc t h ^ hi$n nhir sau: 



V*-" »->»JM« mora? o i i i n nv*-* ' 

1 • Chuin bj nude c i t da dugc chuan dfi bing HNO3 tdt gi i trj pH = 1.5, HNO3 l i ehit xiic tie. 
2. Pha hfin hgp dung djch Ti(OC4H9)4 hoa tan vdi isopropanol khan, theo mfit ti l§ 1:3, isopropanol khan dugc sir 

dgng l i dung mdi d i tiin hdnh phan iing. 
3 Dfing pipet nhd tir tir tUng gigt dung dich Ti(OC4H9)4 v i isopropanol khan vio dung dieh nufi^ c i t da chuin bj 

bung diiu ki^n khuiy trfip mgnh. 
4 Ning nhifit dfi cua dung djch den 70°C d i qui trlnh thuy phdn xiy ra. Qua frinh thuy phan dugc ttiuc hifin d 

di iu kifin khuiy b^n mgnh, nhigt dfi v i thdi gian kfio di i cho qui trinh sol - gel l i 6h. 
5. Dung djch ttiu dugc Argc Igc va dfi ra dTa petn, si> dgng miy gia nhifit l im khfi. 
6- TTO2 dgng bfit dugc rua 3 l in vcri isopropanol v i de khfi it SCfC trong Ih din khi hot chuyin sang dang miu 

tring, sau dfi dem nung bung 16 nung 400''C trong 2h d i thu sdn phim. 
7 Xic djnh cau biie tinh ttil. kich ttiudc hgt frung binh cua hgt bing kinh hien vi dign tO truyfin qua (TEM), phfin 

tich bang UV-Vis. 
Phirong phip thy-c nghi&m ch4 t^o Nanofluid TiOi 

Nanofluis Ti02 dugc tgo ra ttieo qui trinh sau: Su dyng 0,05 g tinh ttii nano titan ti^n vfii 50 ml H20 deion khu tnJng frong 
blnh tam gidc. Tiin hanh sieu am frung 3h. 

Ldy nhiim virus CMV vao thuoc la 

Cin 200 g l i ttiufic la nhiem bfinh khim la do vims CMV. nghien trong 400 - 800 ml dfim phosphates buffer pH = 7 frong 
cfii chiy sii- (photphat buffer cd ttii thay d i i Kiy vd diiu kifin nhiim bfinh cCa li), d i lang cgn, logi bfi cgn.Thim 20 g bfit 
silic cacbon. ddo deu. Chgn 2-3 li^banh te. dung bfing t im hoac phun hfin hgp frfin v io bfi mgt Id cin liy nhiim. chl cin 
phu 1/2 be mgt trfin ciia l i . phia gan nggn l i (silic cacbon khdng tan, cfin dao deu trong qud trinh liy nhiem, tinh ttii silic 
cacbon cfi cgnh sic cfi tdc dgng giy tfin thuang vdi ttidnh tfi bao). Theo doi bieu hign bfinh bat diu tir 1 tuin sau khi Idy 
nhilm (thdi gian niy tOy vdo chOng vims vd gifing ciy). Sau 1-2 ngdy cin n>a sgeh l i , logi bo silic cacbon t in du giy 
tfin thuang Id cay. 

Tdch chi i t ARN, RT - PCR phat hifin sg cd mgt cua virus 

ARN tfing sfi dugc tach bang eieh si> dyng kit Trilzol* Regents (Invifrogen). Phin ung RT - PCR dugc tiin hinh frong 
hai budc. Budc mfit, cDNA dugc tgo ra bing eieh su dyng bfi kit First stand cDNA synthesis (Femientas). Bud'c hai, 
phdn ung PCR nhin gen dgc hieu dio CMV. 

XLP ly cdy b| bgnh bang dung d|ch nano titan vd ddnh gia kha nang u>c che sg- phdt tr i in cua virus CMV 

Ciy ttiufic Id sau khi dugc Idy nhiem nhan tgo vims CMV qua vi t thuang 1 ngiy dugc phun 400 mi den 800 ml dung 
djch nano titan. Quan sit sg phit tnin cua ciy sau 1 tuan, 2 tijan vd 3 tuan Tiin hinh thu cdc mau l i gin l^u vgc Idy 
nhiim va l^u vge ttian cay. Khi nang ue chfi sg phit friin eua vims CMV bang dung djeh nano titan dugc dinh gi i 
ttifing qua cdc phdn tfch v i so sinh glOa khi ning lay nhiim ciia vims CMV d ciy liy nhiim nhdn tgo co xi> ly vd cay 
liy nhifim nhin tgo khfing xu ly bing dung djch nano titan. 

K £ T Q U A V A TH A O LUAN 

Che tgo tinh the titan oxit 

Theo nghifin cii'u eua Duan v i dfing tdc gi i (2009), Kavitha vd dong t ic gia (2013), tinh ttie nano titan tgo ra ttieo 
phuang phip sol - gel ehju anh hudng rat nhieu bdi cdc yiu tfi nhu pH, nhigt dfi trong qud frinh tgo sol, phucmg phap 
hoi trfin, thdi glan tgo sol - gel. Khi eic dieu kien niy dgt chuan se tao hat cd inh kim, kich thude hat nhfi, sg lifin ket 
giua edc tinh the y iu b i mit hgt mjn hgt cfi mau ving nhat v i sg phdn tan oia hgt frong nufi-c cao. 

Hlnh 1. Tinh Uii titan tnrdc khi nung vdi cAc didu ki^n t£io sol khac nhau 

Nghien cuu eua cdc nhdm tdc gid nay eijng chi ra rang vdi dieu kifin pH=1,5; nhifit dfi: 70'C; phuang phap hfia frfin l i 
nhfi gigt cho phep tgo ra cie hgt nano titan cd kich ttiuc nhd ti> 3 nm trd Ifin. Do dd, chung tfii su dgng diiu kifin niy eho 
qud frinh tgo hgt. Dong thdi, chiing tfii khao sit thdi gian keo di i cho qua frinh sol - gel vdi cic muc thdi glan la 2h, 4h 
v i 6h. Kit qui cho thiy khi qua trinh sol ~ gel keo dai 2h tiogc 4h thi khi nang phdn tan cua hgt trong nude khong cao. 
Hgt thu dugc d 2h va 4h cd l in tgp do sg du thua ca chat, hgt cd mau vang nhgt. Trong cflng bfi cua Karami vd dfing 
tie gia (2010), miu sac cua hgt TiOzthu dugc anh hudng rfit Ifin din eiu tnic tinh the, kich ttiudc hgt v i hogt tinh eua 
TiOz kich thudc nm. Theo dfi, tinh thi TiOz cd miu ving einh gian, kfch thudc tlnh the nhd sfi tgo 3 hgt titan cd kich 
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Phin tfch miu bing phuong phip chgp SEM 
sau khi nung d 400''C, cie hat TiO, duge dem phfln tich hinh ttidi hgc bing phuang phdp chyp SEM. 

Hlnh 2. Anh SEM md t i Wnh Biil h9c ciia hgt nano titan khi nung d 4O0'C 

Hlnh 2 cho ttiiy, hinh ttiii hgc cOa cdc hgt nano dao dfing ti> 3 din 50 nm. Hlnh anh hgt sic nfit, mfit sfi vj frf cfi h i * 
ttidi bit ttiudng do sg kit ^ oia cdc tifiu hgt. 

Phdn tfch miu bing phvong phdp do pho hip thg UVAfIS 

i '= 

Wav^angth nm. 

Hlnh 3. Phfi UV-Vis cua dung djch nano titan vM khodng thM glan tao sol Id 2h, 4h, 6h 

Phfln tfch phfi UV-VIS vfii cic ktiodng ttidi gian tgo sol khic nhau eho ket qud ttie hi$n d Hinh 3. Theo nghifin^ 
Ngfi Hujmh Buu Tn?ng v i dfing tdc gid (2012) till bd hip ttig cOa TiOz d khoing budc sdng 380 nm. Ket « 
nghifim dugc ttii hifin trfin Hinh 3 cho thiy mlu TiOz vdi ttidi gian tgo 4h vd 6h dfiu ed phfi hip ttig khoins| 
Diiu dfi Chung minh ring miu hgt cua chiing tfii tgo dugc d dgng tinh th i nano, cd tlnh ehit hip thg tia ti> n" 
vfit lifiu Ti02 kich ttiufirc nm. 

Tgo dung djch nano TiOz: Theo nhfim nghifin cuu eiia KaviUia (2012), thdi gian rung sifiu fim inh h i r f i ^ hfii 
phdn b i ciia hgt tarxig dung djch. Do dd. chung tfii nghifin cuu khio sit tao dung dj i^ nano TIO2 ttieo fl 1$ o j r 
nano titan vdi 50 ml dHzO v i tiin hdnh mng sidu flm vfii ddy thdi gian h> Oh din 4h. 

J din sir 
I tinh thi 

^**mm^' ^ t a a ^ ^ ='**»rt!»f-''' ^'^Sft—^;!^ ''•% 

" J l l M ^ " * i ' ' i ! ' - " ' ? S Z ! ? ' * " * *^" * ' *^" ° '̂= ^^°^^^ ^^^ a'a" rung sl&u am khic nhau. Sfi Uid tg 1; 2; 3; 4; 5 iSn lugt tuonS 
img vdn c ic di«u kien khflng rung si§u am, rung si§u am 1 h. 2h. 3h va 4h 
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Kit qua Hinh 4 cho thiy khi tgo dung djdi nano TiOj Wmng tien hinh mng sifiu im . khi nang phin t in cua hgt hgt ir 
muc tmng blnh.dfi l ing cua TiOz ttieo thdi gian eao, dung dich cd mau gd trong nhgt Khi tiin hinh mng sieu im , miu 
ciia dung djch dfim din. kha ndng phan t in ciia hgt trong nir&c tdng v i muc dg ling dgng cua hgt TiOz gidm dan. So 
sdnh giira eic khoing thdi gian 1 h din 4h cho ttily vdi qua trinh mng sifiu im l i 3h se thu dugc dung djch efi mau gel 
frong die. khi nang phin t in eua hgt trong nude t i t nhlt v i giam thiiu sg lang dgng theo theo then gian. Do do, mng 
sieu dm 3h l i diiu kifin cho ra dung djch nano titan cd dfi phin tan cao nhat 
Ddnh g i i kh i nang u>c ch i sg phdt trifin cOa virus th^v v$t bing dung djch nano titan 

Cdy thufic Id sgch bfinh dugc l iy nhiim nhan tao vdi chung vims Cucumber mosaic (CMV) theo quy trinh da dugc trinh 
bdy d myc phuang phip. Sau 1 ngiy l iy nhifim nhin tao. chiing tfii chia eae cay thanh hai nhfim d i tien hanh thi 
nghifim tifip theo (cic ttil nghifim niy deu dugc ttigc h i ^ tai nai cd anh sing mat frdi vdi mgc dich xuc tac cho qua trinh 
quang hoi cua dung djch nano titan): mfit nhfim cdy bi l iy nhiim se dugc xd ly bing dung djch nano titan, frong khi dd 
nhfim cay bj l iy nhilm cdn Igi se khflng dugc xtj ly d i idm dfii chung. Sg phit triin cua cac cay thufic la ttiufic hai nhfim 
sau 1 den 3 hjan xir Ij/ vdi dung djch nano titan dugc quan si t v i so sinh (Hinh 5). 

Hlnh 5. Biiu hi#n b#nh cfia cay thufic l i nhlgm CMV du>gc x^ ly bing dung djch nanotitan sau 1 tuin Hy nhiim 

Kit qui quan sdt cho thiy sau 1 tuin xir 1]/ bing dung djeh nano titan, khong cd sg khic bifit v i hlnh thii giOa hai nhdm 
cfly l iy nhiim. Hlnh thii cung sg phit trien cda ciy. Id vin binh ttiudng v i khfing xull hifin cdc diu hifiu hay trifiu 
Chung ciia bgnh khim Id. 

Do khfing phdn bifit 0\r<fc trifiu chirng cOa bfinh bing mit thudng, ehiing tfii da tich ehiit RNA tfing so ti> mlu l i v i 
thgc hign phin i>ng RT- PCR vdi cdP mfii die hifiu cho CMV de khang î nh sg cfi mfit hay khfing cua vims nay d hai 
nhfim cdy. 

Hinh 6. RT- PCR kiem tra sg cd m t̂ cua CMV & hai 
nh6m c£y. Ky hifiu: (S/c+) phin thfin ciy dfii chdng 
dugc Idy nhifim nhSn tgo vdi CMV nhung khfing dugc 
xi> ly bing dung djch nano titan. Sfi thi> tg 1, 2, 3, 4, 5, 
6, 7 hrong dng vdi cic mau l i cOa cdy liy nhiim nhan 
tgo v i dugc xi> 1̂  bang dung djch nano titan. 8: mlu 
thin cua cdy dugc ISy nhifim nhSn tgo vd xi> ij t)lng 
nanotitan. M: Marker Hinh 7. Bi£u hi$n b^nh cua cay thuic la nhlem CMV dirac xir ly 

bang dung djch nano titan sau 3 tuin lay nhiem 

Kit qui hlnh 6 cho thiy: vfi'i nhfim cay khfing xu 1̂  bang dung dich nano titan, phin irng RT-PCR phit hifin sg ed mit 
vims CMV d phin thin. Nhu vfiy, da efi hifin tugng lan tmyin vims tir Id bj nhiim nhdn tgo sang than. Kifim tra phin 
thdn vdi nhfim cdy dugc xd ly bang dung djch nano titan, phan dng RT-PCR khfing phit hifin vims CMV d bfi phfin ndy 
(giing 8). Kit qud im tinh cung xiy ra khi kiem tra sg cfi mgt eua vims d edc iifi phgn khac nhu l i ciia nhdm edy ndy 
(giing 2-7). Duy nhit mfit mau l i bj lay nhiem nhdn tgo sau khi duge xd i'j bang dung djch nano titan vin phdt hifin 
dugc sg ed m^t ciia vims CMV (giing 1). Kit qua nay cho thiy khd nang uc che sg phdt triin cua vims, ngan cin klid 
ndng l iy lan cOa virus sang cie phin khdc ciia cay khi xd ly cdy nhiim vims bang dung djeh nano titan. 
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T i i p tuc quan s i t hai nhfim cdy n i y sau 3 t u i n . ehung tfii p h i t hign ttily efi s g b i l u h i ^ n k h a e nhau g iO^ hai nhf im ciy. 

T rongkh i nhdm cdy d u g c xi> 1^ b i n g dung djch nano titan khdng c^ tnfiu rfiung bieu hign bf inh thi nhdm cdy khfing 

d u g c x d ly b i t d i u b i i u hign nhi>ng d i u hifiu dfic frung cua cdy ttiufic l i nhif im v ims C M V n h u x u i t hif in c i c v i t khim 

df im m i u v i n g nhgt xen ke cdc v i t xanh ddm. ttiiiy td nhfi hgp, x o i n cong, c i y kem phat frien, ttiin mdnh (Hlnh 7). 

Nhdng k i t q u i n i y cho phep chung tfii t am ttidi k i t Iufin dung djch nano titan cd k h i ndng dc chf i s g phdt t r i l n v i pJifit 

tan ciia vims C I W b w i g cay ttiufic la. V d i c i y dugc xu ly bang dung dich nano titan, v in js khf ing cd k h i nang jay nhiSm 

sang cdc bf l p h i n khac ci ia cdy, do do cay v i n phdt friin binh ttiudng va khfing aS s g b i i u hifin bf inh sau 3 tuan xu ly. 

Hifin nay, c i c n h i nghifin c u u ttily rang frong dung djch, cdc hgt titanium dioxide h i p frig frfin be mat cQa t i b i o vi smh 

vfit Idm tdng k h i n i n g tim v i Beu difit c i e dgng vi k h u i n v i wms. Ngoai ra neu hdm l ugng dung djch nano titan khflng 

q u i Idn se cho phfip t f i u difit hifiu qud cdc vims gay bfinh nam bfin frong t i b i o vf i t chO m i khf ing gdy anh hudng ldn 

d i n t i b i o vfit chu. 

K ^ L U A N 

Chfi tgo thanh cfing dung djch nano titan cd kfch ttiudc dao df ing tip 3 d i n 50 n m vd i di f iu kifin nung 400°C. pH=1.5; 
nhifit df i tao sol 70''C, phuang phdp hfia trfin l i nhd gigt, ttifiri gian kfio ddi q u i frinh tgo sol - get l i 6h. Dung djch nano 
titan th in i i p h i m cd khd ndng dc c h i s g phdt t r i i n v i Idy lan cua virus CMV b^n cdy thuf ic la 
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STUDY ON SYNTHESIS OF TiOs NANOFLUIDS APPLIED IN PREVENTION OF 
VIRUS INFECTION IN PLANTS 
Hoang Ha' , Chu Hoang Ha' , Le Van S o n ' , Pham Thanh T u n g ' , Dam Th i P h u o n g ^ D o n g Huy G i o i ' 

^ Institute of BioterOmt^ogy. VAST 

^ Hanoi University of Agriculture 

This paper summanzes sonic of our recent study results on the synthesis of TiOj nanofluids applied in prevention of plant vinises. la 
^r^^^' JO^""^-^ P ^ ^ ' ^ were synttiesiTcd by Sol-gel technique. THe prepared TiO^ powder was characterized by using SEM 
^S^^^T^""'!^'^- ? . yV-^'^,^«'y^'«' By heating at 400"C in 2 hours and cofrolling the acidity, the muM 
S L i ^ r , ; ^ ? ? ' ^ - r ^ *^™ °f'«'^^^'= (<"«= °f * ^ « "^"^^l fonns of Utanium dioxide), ranged fiom 3 lo 5 0 m . 
Then crystalized TiO, nano paitcals were dispersed m deionized water by ultrasonic vibration in order to get the TiO, nanofluid. 
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