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T 6 M TAT: 

C6ng ngh$ nano hi0n dang Id mOt trong 
nhOng ngdnh khoa hoc mOi nhgn i/ng dgng trong 
nhî u ITnh vî c khde nhau, ddc bi$t khi kdt hep 
vdi c6ng ngh§ sinh hpc, mij ra ky nguyfin mdi 
trong nghidn ci/u y-sinh hpc Nhî u tdc nhdn gdy 
b$nh trong cc th^, vi sinh vdt gdy hgi trong mfii 
tru'dng, dOc t6 trong thyc phSm,.,da difdc xdc 
djnh chinh xdc nhd kdt hp'p k? thudt trong cdng 
ngh$ v$t li$u nano vd cdng ngh$ sinh hpc. Tidp 
theo nghidn ciru sdn xudt khdng Ihd khdng p-
subunit tdi td hp-p, trong nghifin ci>u ndy chiing 
till thing bdo kdt qud tgo phCcc hp'p 
chromatophore tir vi khudn tia Rhodospirillum 
njbrum vdi chdm lu'O'ng tCr (quantum dots-QDs) 
Ddy id cdc cdu phdn thidt ydu dd phdt tridn 
biosensor, Td bdo vi khudn R rubrum du'pc phd 
vd bdng mdy phd dp lye French press kdt hp'p 
sidu dm de giai phdng chromatophore Sau khi 
tmh chd bdng ly tdm sidu tdc gradient ndng dO 
sucrose, chromatophore tgi cdc phdn dogn dupc 
kidm tra bdng kinh hidn vj di$n li> vdi dd phdng 
dgi 15,000X 30 000X, Kdt qud cho thdy 
chromatophore cd dgng hinh trPn det, kich thu-dc 
khodng 100 nm, vdi dd tinh sgch cao. 
Chromatophore tinh sgch sau dd dudc trdn vdi 
chdm lupng tu mdu d6. kich thifdc 2-3 nm. trong 
didu kidn thich hp'p dd tgo phicc h<;̂p 
chromatophore-QDs Sy tao thdnh phuc hpp 
dupc khing d|nh bdng kidm tra cu'dng dd phdt 
quang dydi kinh hidn vi huynh quang Phifc hpp 
ndy se dupc si> dyng cho cdc nghidn cuu tidp 
theo dd phdt tnen biosensor 

Tie khoa: Cdng ngh$ nano. Chromatophore. 
ch4m luvng tu (quantum dots-QDs). biosensor 

Vi&n Cdng nghS smh hqc. " Vi$n Khoa hQC v$l li^u 
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SUMMARY: 
GENERATION OF COMPLEX OF COTE QUANTUM DOT 

AND CHROMATOPHORE - THE ESSENTIAL 
REQUIREMENT FOR BIOSENSOR DEVELOPMENT 

Following the research on producion of 
antibody against recombinant p-subunit of F0F1-
ATPase, in this study we reported the generation 
of complex of chromatophore extracted from 
Rhodospinllum rubrum with quantum dots; these 
are essential requirements for bbsensor 
development. R rubrum cells were disrupted by 
French pressure combines ultrasonication to 
release the chromatophore Chromatophore was 
purified by density-gradient uttracentn ĵgation. 
The pigmented bands were collected and 
examined by electron microscope witti 
magnification of 15.000X - 30.000X. The results 
showed that chromatophore shaped like discs 
and cups 100 nm in diameter The highly purified 
chromatophore was then mixed with red QDs. 2-
3 nm in size, in suitable conditions to form 
complex of chromatophore-QDs The formation 
of complexes was confirmed by luminescence 
intensity under fluorescent microscope. The 
complex will be used for further research to 
develop the biosensor 

Key word: nanotechnology. Quantum dot, 
chromatophore. biosensor 

I. OAT VXN OE: 
Chim luprng tu (QDs) la nhimg tinh tha 

ban dan, duprc t^o nen tir cac vat lieu nhom 
II-Vl (CdSe) ho^c III-V (InP) trong bang he 
thong tuin hoan (Alivisatos et al.. 2005), co 
kich thudc nanomet (< 10 nm). Cung mpt 
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chk nhung nhiing cham lucmg tur c6 kich 
thudc khac nhau sg phdt xg ra cdc mdu khde 
nhau dudi dnh sdng hong ngogi ho$c tu 
ngogi. Khi bj kich thich, QDs cdng nhd thi 
nang lupng vd cudng dp phdt sdng cQa nd 
cang tang. Vi vay, QDs Id v^t li?u dupc su 
dung hdng logt trong nh&ng dp dyng k j thu^t 
moi nhu ddnh dau huynh quang y-sinh. linh 
kien quang di?n tir, pin m$t, linh ki?n chieu 
sang riin [2,10], 

FOFl-ATPase trong chromatophore hogt 
dpng nhu mpt "dpng ca" quay sinh hpc kich 
thucrc nano, c6 khd ndng dan tioiyln ndng 
lupng. Khi proton chdy qua FO. ATP se dupc 
t6ng hpp tir ADP vd phosphate vo ca trong 
Fl nhd nguon ndng lugng sinh ra bdi s\r 
chuyen dpng cua dong proton; trong khi do 
qua trinh thiiy phan ATP trong Fl lai cung 
cap ndng luong de bam proton nguoc trd Igi 
qua FO [5,7], Dua vao d^c tinh nay ma FOFl-
ATPase dupc su d\ing de phat trien biosensor 
chin doan benh. 

Gan day cac nha nghien cuu dd ket hop 
QDs vdi chromatophore de tao nen cac 
biosensor co kha ndng phat hien nhieu logi 
\iuis gay benh nhu cum A/H5N1, H9N1 hay 
ch3n doan cac benh ung... vdi dp nhay vd dp 
d ĉ hieu vupl trpi 14,6,9], NhiJng k^t qua 
nghien cuu nay md ra trien vpng img dung 
dpng ca FOFl-ATPase, cham lupng tir tao 
biosensor de phat hien cac yeu to gay benh d 
muc dp phan tir. 

Trong nghien ciru nay, chiing toi mo ta 
quy trinh tach chiet va tinh sach 
chromatophore tir vi khuin tia va nghien cuu 
quy trinh gan QDs tren be mdt ciia te bao sac 
to chromatophore. Ket qua nay la tien de 
quan trpng tien tdi phat trien thanh cong cac 
biosensor diing de phat hien tac nhan gay 
b?nh nhu virus, vi khuan, cac dau an ung 
thu... vdi dp nhgy va dp ddc hieu cao. 

n. V^T LlfU VA PHUONG PHAP NGHIEN CCfU: 
VAt li^u 
- Te bdo vi khuin Rhodospirillum 

Rubrum mua tir Home Science Tools, My. 
- Cham lupng tiir CdTe dupc cung cip 

bdi Vi?n Khoa hpc vat li?u, Vi$n Khoa hpc 
vd Cong ngh? Vipt Nam. 

Phu-oTig phdp nghien cuu 
Nudi vi khudn Rhodospirillum Rubrum 
Vi khuin Rhodospirillum Rubrum duac 

nuoi ciy tren moi trudng DSMZ-27, thdi gian 
8 ngay. trong dieu ki?n ky khi (Stanley, 1965). 

Tdch chiet chromatophore tiJr 
Rhodospirilium rubrum 

Chromatophore dupc tach chi^t vd tinh 
sgch theo Stanley C. Holt (1965). Dich nuoi 
cay tk bao dupc ly tam 4.200 vdng/phiit trong 
30 phiit, thu sinh khdi t6 bao. Rua sinh khdi 2 
lan bdng dem phosphate 0,02 M chua MgS04 
0,01 M, sau dd hda Igi trong dem phosphate 
theo ty Ip 5mg trpng luang kho/ml dem 
phosphate 0,2 M chira MgS04 0,01 M. Tigp 
theo te bao hi pha bdi may phd ap luc French 
press va sieu am. Ly tam 12.000 vdng/phiit 
trong 15 phut d 4"C, loai xac te bao va thu 
dich noi. Tiep theo, dich te bao dupc ly tam 
sieu t6c d 104.000g/phiit trong 60 phiit, thu 
cdn te bao. Hda Igi can trong dem phosphat 
0,2 M chira MgS04 0,01 M va ti§n hanh ly 
tam sieu toe gradient sucrose vdi thang nong 
dp 0,25; 0,5; 0,75; 1; 1.25; 1.5; 1,75 v a 2 M d 
toe dp 30.000 vdng/phiit trong 90 phut. 

Lai Western 
Chromatophore (5-15 ng) chua FOFl-

ATPase tach chiet d tren duac phan tach tren 
gel 12% polyacrylamide, sau dd chuyen sang 
mang PVDF. Mang dupc phu qua dem d 4°C 
bing siia tach ba (skim milk) 5% pha trong 
dem TBS. Sau khi rira vdi TEST (TBS + 
0.1 % Tween 20), mang dupc u vdi khang the 
khang p-subunit (anti-Fabs), sau dd u vdi 
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kh&ig Ihe 2 (cpng hgrp khtag IgG thd gan 
HRP). CuAi ciing u ming trong dung djch 
chAt hifn miu (methanol + ch4t hifn miu + 
HjOj) trong 10 phiit vi dpc l<̂ t qui. 

Tgopkiic kgp ckrortuilopltonHiuatilum dots 
Hiit 100 1̂ Chromatophore (nAng dO 0,4 

mg/ml) vio 6ng eppendorf, ly tim 12000 
v6ng/phut trong 30 phiit. loai djch. H6a c?ln 
lai trong 100 ul dfm A (50 mM Tricinc, 5 
mM MgCb.lO mM KCI. pH 6.5). Bo sung 40 
ul CdTe (ning d« 2.5xlO" h?t/ ul)-> u 3 gift 
tai nhi?t dO ph6ng. Ly lam 12000 vftng/phiit 
trong 30 phut, thu cjn. Rira cjn 3 tin bing 
d?m Tricine 50 mM pH 6.5. H6a cjn Igi 
trong 100 ^I dem Tricine 50 mM pH 6.5. 
Bio quin 6 4"C. 

III. K6T Q U A V A B A N LUAN: 
Tich chi^t chromatophore tir vi khuan 

R. rubrum 
Vi khuAn R. rubrum dupc nhan gi6ng vi 

nu6i cAy nhu mo la 6 tren. Chromatophore 
dupc tich chi^t vi tinh sach bing phirong 
phip ly tim siSu toe gradient n6ng dp 
sucrose. Cic phan doan Ihu nhin chua 
chromatophore dupc kijm Ira trfti kinh hiln 
vi difn tir v(Vi d0 ph6ng dai I5.000X -
30.000X. K t̂ qui (hinh 1) cho thay 
chromatophore co dgng hinh tron d?t, kich 
thu6c khoing 100 nm. Kel qui niy cQng 
tuong t^ nhu cdng b6 trong nghifn cuu ciia 
Stanley C.Holt (1965). 

ir^'^i 

Hlnk 1. Anh kinh hien vi di$n tir (TEM) chromatophore tinh sach tir R. rubrum ciia 5 
phan doan khic nhau sau linh che. Dp phong dai 15.000X-30.000X. 

Qua hinh chung ta thay, chromatophore 
CO mit 6 tat ci cac phan doan trong qua trinh 
tinh che. Tuy nhien, phan doan 1 vi 2 c6 dp 
tinh sach cao vi co mat dp chromatophore 
nhieu hon. Vi vay. chiing toi thu 2 phan doan 
nay lai de sir dung trong cac nghien ciru ti^p 
theo. cac phan doan con lai duac tien hinh 
tinh sach lan hai bang ly tam sieu t6c 

gradient nong dp sucrose de thu nhan 
chromatophore tinh sach. 

De tao biosensor, chromatophore phii 
nguyen v^n va gitr dupc boat tinh sinh hpc. 
Noi cich khac, chung vin con khi ning tong 
hpp ATP tir ADP va phosphate vo ca va 
ngupc lai. Chirc ning nay dupc thtfc hien 
nho FOFl-ATPase trong chromatophore. 
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Hinh 2, K^t qua Western blot kiem tra 
sy nguyen v?n ciia chromatophore. Protein p-
subunit tdi to hprp (gi^ng 1) vd 
chromatophore tinh sgch (gieng 2) duac chay 
di?n di phan tdch tren gel polyacrylamide 12 
%, chuy6n sang mang PVDF va nhupm vdi 
khang th6 khang p-subunit tai to hgp. 

Nguyen ly hogt dpng ciia biosensor ma 
chiing toi dang nghien cuu dd la ket hpp kha 
nang phat quang tai cac budc sdng nhat dinh 
ciia QDs vd kha ndng phat hien tac nhan gay 
benh dua vao "co may phan tii" FOFl-
ATPase. 

D6 ki§m tra hogt tinh ciia chromatophore 
chiing toi th^c hien phan ung Westem blot su 
dung khang th^ khang p-subunit - mpt trong 
5 tilu ph5n ciu tgo nen FOFl-ATPase duac 

m 

san xuat trong nghien cii'u trudc [1]. Ket qua 
cho thay, chromatophore tinh sach phan ung 
tot vdi khdng the khdng p-subunit (hinh 2). 
Ket qud ndy cung chi ra rdng chromatophore 
dupc tinh che van nguyen v?n, dii tieu chuan 
cho cdc nghien cuu tiep theo. 

Tao phuc it^ chromatophore - chdm 
lu-^ng tu-

Cham lugng tu CdTe dupc nghien ciru 
vd che tgo tai Vi^n Khoa hpc vat li?u, Vi?n 
Khoa hpc vd Cong ngh? Vipt Nam. Vat lipu 
nano nay cd mau do, kich thudc khoang 2-3 
nm, hap phy d budc sdng 610 nm. De tao 
phuc hpp CdTe-chromatophore chiing toi da 
thay ddi mpt s6 di^u ki?n nhu ty 1? 
chromatophore/QDs, dung djch dem cung 
nhu pH... de tim ra dieu kipn tdi uu (ket qua 
khdng trinh bay d day). Qua khao sat cac 
di^u kien chiing tdi da tlm ra dieu kien tdi uu 
sau: 100 pl chromatophore tinh che (nong dp 
0,4 mg/ml) dupc ii vdi 40 ^1 cham lupng tu 
(2,5xlO'^ hat/ pl) trong dem Tricine 50 mM, 
pH 6.5 chua 5 mM MgCh, 10 mM KCI trong 
thdi gian 3 gid d nhiet dp 25°C. Su hinh 
thanh phirc hap CdTe-chromatophore dupc 
ki^m tra dudi kinh hien vi huynh quang, 
phuc hpp nay se phat quang mau dd. 

Wnh 3. Phiic hgp chromatophore - cham lupng tir dudi kinh hiSn vi huynh quang vdi dp 

phong dai 40X (hinh ben trai) va phuc hgp dem le dugc khuech dai (hinh ben phai). 

QDs bam len b6 mat cua chromatophore 

nho luc lien kit bin vung va khdng lam mat 

di dac tinh phat quang ciia chiing. QDs cd 

kich thudc nhd (<I0 nm), co kha nang phat 
quang; chromatohpore cd kich thudc khoang 
1 OOnm va khong co kha nang phat quang. Do 
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dd, khi chromatophore dupc bao phu bdi cdc 
hgt QDs, phiic hpp ndy cd khd nflng phdt 
quang. Hinh dnh chyp IrSn kfnh hiln vi 
huynh quang {hinh 3) cho thiy, mSi dilm 
phdt sdng c6 kfch thudc khodng 300 nm, 
chiing td phOrc hpp chromatophore-QD CdTe 
dugc t̂ o thdnh. Cdc ĥ il QDs ti; dd kh6ng 
lifin kit vdi chromatophore hi nia tr6i hku 
nhu hodn todn khi rira phiic hgp nhilu iin 
bang d̂ m PBS. 

Anh ch\ip huynh quang cho thiy, cdc hgt 
QDs bdm xung quanh chromatophore nhilu 
Idp, phdn b6 khong d6ng diu. 6 m^t vdi vj 
trl xuat hî n cdc ddm co c\im, phdt quang 
mgnh. Dilu ndy c6 the gidi thfch nhu sau: 
cdng nhieu hgt QDs bdm trSn bl m t̂ 
chromatophore thi sg: phdt quang cdng mgnh, 
nhung do s\r bdm ket sdy ra ngau nhifin nSn 
mpt sd chromatophore gin kit vdi nhilu hgt 
QDs the hi?n bdi cudng dp phdt quang manh 
hon so vdi chromatophore gdn ket vdi ft hgt 
QDs (hinh 3). Ngodi ra cdn mpt nguyen nhan 
cd the khac dd la do kfch thudc cdc hgt QDs 
sir dung trong nghien ciiu khong ddng diu. 

Chiing tdi cung khdo sdt sa bp dp on 
djnh cua phiic hgp CdTe-chromatophore tgo 
ra sau thdi gian bdo quan nhat djnh va nhgn 
thay, dp phdt quang ciia phiic hgp gidm dan 
theo thdi gian. Ngay sau khi ddnh dau. phirc 
hgp phdt quang manh, nhung sau 3-4 ngay, 
dp phdt quang gidm ddng ke va ho$c khdng 
phdt quang. Nguyen nhan ciia hi?n tugng ndy 
chua dugc hieu r6 nhung co kha ndng la do 
chromatophore bj phan hiiy trong qua trinh 
bdo quan, hodc do chat lugng hat QDs khdng 
tot, hodc cung cd thl do lien kit giOia CdTe 
va chromatophore khong dii manh va de bj 
tdch rdi theo Ihdi gian. Cac yeu to nay se 
dugc khao sat ky hon trong cac nghien ciiu 
tiep theo. 
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IV. K^T LUiBiN: 

Chung tdi dd tdch chiet vd tinh che thdnh 
c6ng chromatophore tir vi khuan tfa 
Rhodospirillum rubrum. Qua cdc khdo sdt dd 
tim dugc dieu kipn thich hgp cho v i^ tgo 
phirc hgp chromatophore - cham lugng tu. 
Dfiy Id nh&ng kit qud budc dau quan trong 
tiln tdi nghidn ciru vd phdt triln dugc 
biosensor de phdt hi^n sigu nh$y, nhanh va 
d$c hî u cdc tdc nhSn gfiy b^nh. 
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