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TOM TAT:

Coéng nghé nano hién deng 1& mét trong
nh{rng nganh khoa hoc mQl nhon irng dung trong
nhidu finh vye khac nhau, aac biét khi két hop
véi cdng nghé sinh hoc, md ra ky nguyén méi
trong nghién ciru y-sinh hoc Nhidu tac nhan gay
bénh trong co thé, wi sinh v3t gay hai trong moi
trudng, doc té trong thyc phdm...da dugc xac
dinh chinh xac nhe két hop k9 thuat trong céng
nghé vat liéu nano va cbng nghé sinh hoc. Tiép
theo nghién ctru san xudt khang thé khang B-
subunit tar t8 hop. trong nghien ciru nay chung
to théng bao két qud tao phuc hop
chromatophore t&r vi khudn ta Rhodospirilium
rubrum voi chdm leong tir (quantum dots-QDs)
Day 1a cac cdu phdn thidt yéu dé phat tnén
blosensor Té bao vi khudn R. rubrum dugc pha
v& bing may pha 4p lyc French press kdt hop
siéu am dé giai phong chromatophore Sau kh
tinh ché bang ly tam siéu tdc gradient ndng dd
sucrose. chromatophore tai cac phan doan dugc
kiém tra bang kinh hién vj dién & vén 46 phong
dar 15.000X 30 000X. Két qua cho théy
chromatophore c6 dang hinh trén det, kich thude
khodng 100 nm, v&1 @4 linh sach cao.
Chromatophore tinh sach sau 85 duoc trdn véi
chdm lugng tir mau dd, kich thudc 2-3 nm, trong
diéu kién thich hop dé tao phuc hop
chromatophore-QDs  Su tao thanh phirc hop
duoc khdng dinh bing kiém tra cudng 46 phat
quang dud kinh hién vi huynh quang Phuc hop
nay sé duoc siv dung cho cac nghién cuu tiép
theo 6& phat tnén biosensor

Ty khoa: Céng nghé nano, Chromatophore,
chdm luong tir (quantum dots-QDs). biosensor.

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 B-subunit of FOF1.
ATPase. in Ihis study we reported the generation
of complex of chromatophore extracted from
Rhodospinitum rubrum with quantum dots; these
are essential requiremenls for biosensor
developmenl. R rubrum cells were disrupted by
French pressure combines ultrasonication to
release the chromatophore Chromatophore was
purified by density-gradient ultracentnfugation
The pigmented bands were collected and
examined by electron  microscope  with
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
ot 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, blasensor

I. DAT VAN DE;

Chém hrong tir (QDs) la nhimg tinh thé
ban din. duge tao nén tir cc vat ligu nhém
11-VI (CdSe) hodic 111-V (InP) (rong bang hé
théng 1udn hoan (Alivisalos et al.. 2005), ¢o
kich thude nanomet (< 10 nm). Cing mdt

* Vign Céng nghé sinh hoc, ** Vién Khoa hec vét liéu
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chit numg nhimg chém lugng tr c6 kich
thuéc khac nhau s& phat xa ra cac mau khac
nhau duéi 4nh séng hdng ngoai hodc wr
ngoai. Khi bj kich thich, QDs cang nhd thi
ning lugng v cudng dd phat sdng cha nd
cang tang. Vi vdy. QDs 13 vét liéu dugce sir
dung hang loat trong nhirng dp dung ky thufit
méi nhu dénh du huynh quang y-sinh, linh
kign quang dién ti, pin mat, linh kién chiéu
séng rén [2,10].

FOF1-ATPase trong chromatophore hoat
dong nhu mot “dong o™ quay sinh hoc kich
thuée nano. c6 kha nang dan truyén nang
lugng. Khi proton chdy qua FO. ATP sé duge
thng hop tr ADP va phosphate vé co trong
F1 nhi ngudn ndng luong sinh ra boi sy
chuyén dong cua dong proton; trong khi do
qud trinh thay phan ATP trong F1 lai cung
clp nang lugng dé& bom proton nguoc tré lai
qua FO [5,7]. Dya vao dac tinh nay ma FOF1-
ATPase dugc str dung dé phat trién biosensor
chin dodn bénh.

Gén day céc nha nghién cirn da két hop
QDs v&i chromatophore dé tao nén cac
biosensor ¢6 kha nang phat hién nhiéu loai
virus gy bénh nhu cim A/HSNI, HON! hay
chin dodn cac bénh ung... v&i do nhay va do
dac hidu vuot i [4,6,9). Nhimg két qua
nghién clru nay mo ra trién vong tmg dung
dong co FOF1-ATPase, chim luong tir tao
biosensor dé phat hién cac yéu té giy bénh &
muc dd phén tir.

Trong nghién ciru nay, ching t6i md ta
quy trinh tach chiét va tinh sach
chromalophore tir vi khuén tia va nghién ciu
quy trinh gan QDs trén bé mal cua & bao séc
© chromalophore Két qua nay la tien dé
quan trong tién toi phat trién thanh cong cic
biosensor ding dé phadt hién tac nhan gly
bénh nhu virus, vi khudn, cac ddu 4n ung
thy.... véi do nhdy va dé dac hiéu cao.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU:

Vit li¢u

-Té bao vi khudn Rhodospirillum
Rubrum mua tir Home Science Tools, My.

- Chim lugng tr CdTe duge cung cdp
boi Vién Khoa hoc vat ligu, Vién Khoa hoc
va Cong nghé Viét Nam.

Phwong phip nghién ciu

Nuéi vi khuin Rhodospirillum Rubrum

Vi khuan Rhodospirillum Rubrum duoc
nudi céy (rén mdi trudng DSMZ-27, théi gian
8 ngay. trong diéu kién ky khi (Stanley, 1965).

Tich  chiér  chromatophore  tir
Rhodospirillum rubrum

Chromatophore dugc tich chiét va tinh
sach theo Stanley C. Holt (1965). Dich nubi
cdy té bao dugc ly tam 4.200 vong/phut trong
30 phut, thu sinh khéi & bao. Rura sinh khéi 2
1dn bing dém phosphate 0,02 M chira MgSOs
0,01 M, sau do6 hoa lai trong dém phosphate
theo ty 1& Smg trong lugng khd/ml dém
phosphate 0,2 M chira MgSO4 0,01 M. Tiép
theo 1é bao bi pha boi méay phé 4ap luc French
press va siéu am. Ly tam 12.000 vong/phit
trong 15 phiit & 4°C, loai x4c té bao va thu
dich ndi. Tiép theo. dich té bao dwoc ly thm
sicu toe & 104.000g/phit trong 60 phit, thu
ciin 1é bao. Hoa lai can trong dém phosphat
0.2 M chira MgSO, 0,01 M va tién hanh ly
1am siéu td¢ gradient sucrose voi thang ndng
d6 0.25,0,5;0,75. 15 1.25: 1.5, ,75va2M ¢
16¢ dd 30.000 vong/phat trong 90 phut,

Lai Western

Chromatophore (5-15 pg) chia FOF1-
ATPase tach chiét ¢ trén duoc phan tich trén
gel 12% polyacrylamide, sau do chuyén sang
mang PVDF. Mang duge phi qua dém ¢ 4°C
bing sita tich bo (skim milk) 5% pha trong
dém TBS. Sau khi rira véi TBST (TBS +
0.1% Tween 20), mang duge U voi khang thé
khang (-subunit (anti-Fabs), sau do v véi
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khéng thé 2 (cong hop khéng IgG thé gin
HRP). Cudi cing u mang trong dung dich
chélt hign mau (methanol + chét hi¢n mau +
H,03) trong 10 phut va doc két qua.

Tao phiie hop chromatophore~quantum dots

Hut 100 pl Chromatophore (ndng d¢ 0.4
mg/ml) vdo bng eppendorl. ly tam 12000
vong/phit trong 30 phit, logi dich. Hoa cin
lai trong 100 pl dém A (50 mM Tricine, §
mM MgC1,.10 mM KCI, pH 6.5). B sung 40
ul CdTe (nbng dd 2.5x10' hav/ pl)> u 3 iy
tai nhiét 4§ phong. Ly tam 12000 vong/phit
trong 30 phat, thu cin. Rura cgn 3 1dn bing
dém Tricine 50 mM pH 6.5. Hoa can lai
trong 100 pl d¢m Tricine 50 mM pH 6.5.
Bao quan ¢ 4°C.

1. KET QUA VA BAN LUAN:

Téch chiét chromatophore tir vi khuin
R. rubrum

Vi khudn R. rubrum dugc nhan giong va
nudi chy nhu mé 1a & trén. Chromatophore
duge tach chiél va tinh sach bing phuong
phép ly m siéu tée gradient ndng dd
sucrose. Cac phén doan thu nhdn chira
chromatophore dugc kiém tra trén kinh hién
vi dign W voi dd phong dai 15.000X -
30.000X. Két qua (hinh 1) cho thiy
chromatophore ¢ dang hinh tron det, kich
thuée khodng 100 nm. Két qua ndy cing
twong 1y nhu ¢dng bd trong nghién ciru cia
Stanley C. Holt (1965).

Hinh 1. Anh kich hién vi d/ién tr (TEM) chromatophore tinh sach tir R. rubrum cua §
phéin doan khac nhau sau tinh che. B§ phong dai 15.000X-30.000X.

Qua hinh ching 1a thiy, chromatophore
€6 maL O 1At ca cac phan doan trong qua trinh
tinh ché. Tuy nhién. phan doan 1 va 2 c6 db
tinh sach cao va ¢6 mat do chromatophore
nhiéu hon. Vi vay. ching 18 thu 2 phin doan
nay lai dé sir dung trong cac nghién ciru tiép
theo. céc phan doan con lai duoc tién hanh
tinh sach lin hai bing ly 1am siéu téc
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gradient ndng dd sucrose dé thu nhin
chromatophore tinh sach.

Dé tao biosensor, chromatophore phai
nguyén ven va gitr duge hoat tinh sinh hoc.
Noi cach khae, ching vén con kha ning tong
hgp ATP tir ADP va phosphate vo co va
nguoc lai. Chire nang ndy duge thyc hién
nho FOFI-ATPase trong chromatophore.
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Hinh 2. Két qua Western blot kiém tra
sy nguyén ven cua chromalophorc Protein -
subunit 4 18 hop (L,IénL_ 1) va
chromatophore tinh sach (giéng 2) dvoc chay
di¢n di phan tach trén gel polyacrylamide 12
%, chuyen sang mang PVDF va nhudm véi
khang thé khang B-subunit tai 16 hop.

Nguyén |y hoat dong cia biosensor ma
ching toi dang nghién ciru do 1a két hop kha
ning pht quang tai cic bude song nhat dinh
cua QDs va kha niing phat hién tac nhan giy
bénh dya vao “cd may phan ur’ FOFI-
ATPase.

Pé kiém tra hoat tinh clia chromatophore
chiing t6i thyre hién phan img Western blot sir
dung khang thé khang B-subunit - mét trong
5 tiéu phdn cdu 1a0 nén FOF1-ATPase duge

san xufit trong nghién cir trude [1). Két qua
cho théy, chromatophore tinh sach phan img
18t véi khang thé khang p-subunit (hinh 2).
Két qua nay ciing chi ra ring chromatophore
duge tinh ché van nguyén ven, du tiéu chudn
cho cac nghién ciru tiép theo.

Tao phirc hop chromatophore - chim
luwgng tir

Chdm lugng 1 CdTe duge nghién ciru
va ché 120 tai Vién Khoa hoc vit liéu, Vién
Khoa hoc va Céng nghé Viét Nam. Vit liéu
nano ndy ¢6 mau do, kich thudc khoang 2-3
nm, hdp phy & buée song 610 nm. Pé tz0
phic hop CdTe- chromalophore ching tdi da
thay déi mot sb didu kign nhu ty 1
chromatophore/QDs, dung dich dém ciing
nhu pH... dé tim ra didu kién i wu (két qua
khong, trinh bay ¢ day). Qua khéo sat cac
diéu kién ching 6 da tim ra diéu klen 16i wu
sau: 100 pl chromatophore tinh ché (nong do
0,4 mg/ml) dugce 1 voi 40 ul chém luong tur
(2.5%10" hat/ ul) trong dém Tricine 50 mM,
pH 6.5 chira 5 mM MgCly, 10 mM KCl trong
thgi gian 3 gid ¢ nhiét do 25°C. Sy hinh
thanh phirc hgp CdTe-chromatophore dugc
kiém tra du6i kinh hién vi huynh quang,
phirc hop nay sé phat quang mau do.

Hinh 3. Phuc hop chromatophore - chim lugng tir dudi kinh hién vi huynh quang véi d§
phéng dai 40X (hinh bén trdi) va phirc hgp don 1€ duge khuéch dai (hinh bén phai).

QDs bam 1én bé mat coa chromalophor'e
nhor lyc lién két bén vimg va khéng lam mdt
di dic tinh phat quang cua ching. QDs ¢é

kich thude nho (<10 nm), ¢6 kha ning phat
quang; chromatohpore c6 kich thude khoang
100nm va khong co kha nang phat quang. Do
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d6, khi chromatophore dugc bao phu bdi cac
hat QDs, phic hop ndy cé khd niing phét
quang. Hinh anh chyp tén kinh hidn vi
huynh quang (hinh 3) cho thily, m3i didm
phat sang ¢6 kich thuéc khodng 300 nm,
chimg 16 phirc hop chromatophore-QD CdTe
dugc tao thanh. Cac hgt QDs 1y do khéng
lign két véi chromatophore bj rira tréi hdu
nhu hoan toan khi nia phirc hgp nhidu ldn
biing dém PBS.

Anh chup huynh quang cho thdy, cic hat
QDs bam xung quanh chromatophore nhiéu
16p. phan bb khéng ddng deu. O mot vai vj
tef xvat hién che ddm co cuym, phdt quang
manh. Diéu nay cé thé gidi thich nhu sau:
cing nhicu hat QDs bam  trén bé mjt
chromatophore thi syt phat quang cang manh,
nhung do sy bdm két say ra ngdu nhién nén
mét s& chromatophore gin két v&i nhidu hat
QDs the hi¢n boi cudmg d phit quang manh
hon so véi chromatophore gin két véi it hat
QDs (hinh 3). Ngoai ra con mdt nguyén nhan
¢6 thé khac do 1a do kich thuée cac hat QDs
sir dung trong nghién ciru khong dong déu.

Ching 16 ciing khdo sat so by dd on
dinh cua phire hgp CdTe-chromatophore tao
ra sau thoi gian bao quan nhat djnh va nhin
thay, dd phat quang cia phuc hgp giam din
theo thai gian. Ngay sau khi ddnh ddu, phirc
hep phat quang manh, nhung sau 3-4 ngay,
d¢ phat quang giam dang k¢ va hojic khong
phat quang. Nguyén nhan cia hién wrong nay
chua duge hiéu 13 nhung co kha ning 1a do
chromatophore bj phan huy trong qué trinh
bao quan, hofic do chét lugng hat QDs khang
161, hofie ciing ¢6 thé do lién két gitra CdTe
va chromatophore khéng do manh va dé bj
tach 101 theo thoi gian. Cac yéu 16 nay sé
dugc khao sat ky hon trong cdc nghién ciru
tiép theo.
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. KET LUAN: .

Chting i 44 tach chiét va tinh che thanh
cong chromatophore tr vi khuin tfa
Rhodospirtllum rubrum. Qua céc khao sit d2
tim duge diéu kién thich hgp cho viéc ta0
phirc hop chromatophore - ch_ﬁm lugng 1ir.
Dy 14 nhimg két qua budc dau quan trong
tién 61 nghidn ctru va phét trién dugc
biosensor dé phét hign siéu nhy, nhanh va
dic hiéu céc tac nhén gdy bénh.
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