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Ung dung cham lugng tir CdSe/ZnS lam chat
phat huynh quang trong danh dau té bao
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Tém tit—Cham lwgng tir (QD) ¢6 tiém ning lam
chit danh diu trong nghién ctru va hd trg diéu tri
trong y hoc, nho' nhirng dic tinh doc ddo nhu anh
sang phat xa tuy thude kich thuée hat, phd phat xa
hep va ddi xing, d6 bén quang cao... Pé tng dung
trong sinh hoc, QD thwong dwge gin véi khang thé.
Nhim don gidn hoa qua trinh gin, chung tbi thir
nghiém gin protein cAu ndi cho khang thé 1a protein
A/G 1én QD CdSe/ZnS bec 3-mercaptopropionic
acid (MPA). 80,7 % va 51,2 % protein A/G & ndng
dd twong tng 60 pg/mL va 20 pg/mL gin duoc 1én
QD khi tién hanh trong dém phosphate buffer saline
(PBS) ma Kkhéng cin chit xic tac
N-Ethyl-N’-(3-dimethylaminopropyl) carbodiimide/
N-Hydroxysuccinimide (EDC/NHS). Khang thé
khang té bao T sau khi gin 1én protein A/G ¢é kha
ning nhin dién té bao Jurkat T. Tém lai, protein
A/G da géin thanh céng 1én QD, bwéc dau hd tro ting
dung QD trong danh diu té bao.

Tir khéa—QD, protein A/G, khang thé anti-pan
T, té bao Jurkat T, danh d4u té bao

1 MO BAU

Céc hudng nghién ctru da dang trong linh vuc

sinh hoc khong chi dé hiéu sy sdng & cac
mirc d6 khac nhau ma con cung cép thong tin hd
tro cho linh vuc y hoc nhu nghién cuu qua trinh
phan phdi thudc hodc nghién ciru co ché bénh
sinh. Dé tién hanh céc nghién ctru mét cach hi¢u
qua va chinh xac, cac nha khoa hoc cin nhiing
cong cu hd tro. Mot trong sb nhitng cong cu hd
tro déc lyc d6 1a cong cu danh déu, bao gém danh
déu sir dung phong xa, chit mau hitu co, va huynh
quang. Trong d6, danh ddu huynh quang bao gém
thuéc nhuém huynh quang va protein huynh
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quang, gitip khic phuc dugc tinh doc hai cua
phuong phap phong xa va mot s6 nhuoc diém cua
chat mau hitu co [1]. Thudc nhuém huynh quang
thuong duoc str dung dé nghién ctru & muc do té
bao do kich thudc nho nén khong lam thay ddi
hinh dang té bao, bao quan muc tiéu. Trong khi
do, protein huynh quang thudng dung trong
nghién ctru biéu hién gene bang cach chuyén gene
vao vi khuan hodc té bao sau d6 biéu hién & dang
protein don hodc dung hop. Tuy nhién, thudc
nhudém va protein huynh quang c6 mot sé nhuoc
diém nhu kém bén quang, higu suit lugng tir thap,
cuong d6 quang thip... gy kho khan khi danh
dau trong thoi gian dai hodc danh dau nhitng mau
¢6 46 day 16n [2]. Vi thé can c6 phuong phap
danh déu hiéu qua hon dé s dung cho nhiing
nghién ctru dac thu.

Mot phuong phap danh ddu méi dugc nghién
clru va phat trién trong thoi gian gan day la s
dung cac hat nano. Trong sd nhimng hat nano,
chdm luwong tir (quantum dot/QD) c6 nhidu wu
diém va tiém ning ung dung, nhu c6 thé diéu
chinh 4nh sang phat xa nho thay doi kich thudc
hay ciu tao 13i, phd phat xa hep va déi xtng, phd
hap thu rong, tinh bén quang cao, hiéu sudt luong
tir cao, cudong do quang cao...[3]. Dé co thé dung
lam chat danh diu, QD cin gin v&i mot s6 phan
t@ nhu peptide, protein, oligonucleotide, khang
thé. .. Trong d6, khang thé dugc sir dung rong rai
hon ca cho muc ti€u nhan dién sinh hoc. Khang
thé dugc gan voi QD bang nhiéu cach khac nhau,
nhu théng qua tuong tac streptavidin-biotin, lién
két cong hoa tri hodc tuong tac tinh dién. Mot
phuong phép hiru hi€u hon d6 1a st dung protein
cAu néi, dac biét la protein A, protein G hodc
protein A/G. Trén thé giGi, c6 mot s6 nghién ciru
sir dung protein A/G 1am protein cdu ndi dé gén
khang thé 1én QD thwong mai nhim ung dung
trong danh dau [4]. O Viét Nam du di c6 nhiéu
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phong thi nghiém tao dugc QD nhung chua co
cong bd nao gitp tmg dung ching 1am chat danh
dau trong thuyc t& [5]. Trong nghién ciru nay,
ching t6i tién hanh gin dinh huéng khang thé
khang té bao Jurkat T 1én bé mat QD CdSe/ZnS
thong qua protein cau ndi 1a protein A/G, va thir
nghiém kha ning danh dau té bao Jurkat T cta
QD nay.
2 VAT LIEU VA PHUONG PHAP

Khao sat diéu kién t6i wu dé gin protein 1én
chim lwong tir

BSA dugc gan Ién chdm luong tir CdSe/ZnS
boc MPA (dugc cung cap boi phong thi nghiém
B6 mén Vit ly ttng dung, Khoa Vit ly - Vit ly k§
thuéat, Truong Pai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Thanh phé H Chi Minh) trong diéu
kién c6 va khong c6 EDC/NHS. Méi diéu kién
dugc khao sat v6i ba hé dém, mdi hé dém bao
gom dém hoat hoa va dém gan theo thtr ty: MES
0,01 M pH 6 - MES 0,01 M pH 6; MES 0,01 M
pH 6 - NaP 0,01 M pH 7,4 va MES 0,01 M pH 6 -
PBS 1X pH 7,4.

Quy trinh gin bao gdm U va dao 0,25 mg QD
v6i 99 puL dém hoat hoa, 8§ pL EDC 0,2 M, 18 pL
NHS 0,2 M ¢ nhiét 0 phong 30 phat. Dung phan
g bang 8 uL 2-mercaptoethanol, & & nhiét do
phong 5 phit. Rira hat véi dém hoat hoa hai lan
bang céach li tim & 10000 vong/phut trong 3 pht,
b6 dich ndi. Thém 215 puL dém gan, 25 uL NaCl 3
M, 10 pL BSA (7 mg/mL). Péo ¢ 10 °C trong 2,5
gid. Dung phan ung bang 15 pL Tris 0,05 M pH
8. Li tam, thu dich ndi dé dinh luong lugng BSA
chua gin bang phuong phap Bradford véi dung
dich Bradford & 595 nm. Tinh hiéu suét gén theo
cong thire: (luong protein ban dau — lugng protein
khong gan)/(lugng protein ban dau) x 100 %. Hat
sau khi gin BSA duoc kiém tra bang phuong
phap chay dién di trén gel agarose 0,5 %, chup
phd FT-IR, UV-Vis, va Photoluminescence (PL).
Kiém tra d bén lién két giira QD va protein

BSA duoc gin 1én QD trong dém PBS 1X pH
7,4 khong c6 EDC/NHS. U qua dém san phim sau
khi gén v6i ure 8 M & gia tri pH 3, 7, 9. Chup phd
FT-IR san phém sau khi 0 dé xac nhan su tdn tai
ctia lién két giita QD va protein. Twong tu, protein
GFP dugc gan 1én QD trong dém PBS 1X pH 7,4
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khong c¢6 EDC/NHS. U qua dém san phdm sau
khi gén v6i ure 8 M & gia tri pH 3, 7, 9. Quan sét
dudi kinh hién vi huynh quang & do phong dai
60X vai anh sang kich thich c6 budc song 480 nm
dé xac dinh cudng do sang cung sy ton tai lién két
giita GFP véi QD thong qua sy dong hién dién tin
hiéu huynh quang ctia QD va GFP.

Khio sat hi¢u suit gin ¢ cic nong do protein
khac nhau

BSA duoc gin ¢ cac nong do phan tng 20, 40,
60, 80, 100 pg/mL Ién QD trong dém PBS 1X pH
7,4 khong c6 EDC/NHS. Pinh Iuwgng BSA du
bang Bradford & 595 nm va tinh hi¢u sudt gin.
Tuong tu, protein A/G duoc gin 1én QD & hai
nong d6 phan tng 20 va 60 pg/mL trong dém
PBS 1X pH 7,4, khong c6 EDC/NHS. DPinh lugng
protein A/G du bang Bradford & 595 nm, tinh hiéu
suét gén.

Khéng thé dwoc gin 1én chim lugng ti-protein
A/G (QD-pA/G) sau khi QD-pA/G da dugc dao
v6i BSA 5 % trong 2 tiéng ¢ 10 °C dé dam bao
giita QD va té bao khong co su twong tac tryc tiép
bang cac lién két khong dac hiéu. B sung khang
thé tho khang té bao Jurkat T [6] véi ti 18 theo
khéi luong khang thé:protein A/G di gin 3:1.
Phan tng dugc tién hanh trong dich 1 khang thé
(Tris-base 50 mM, NaCl 150 mM, pH 8,2) va dao
& 10 °C trong 2,5 tiéng. Li tam, thu dich ndi dé
dinh lugng khang thé chua gin bang Bradford ¢
595 nm va tinh hiéu suat gin khang thé.

Kiém tra kha niing danh diu té bao cia QD-
pA/G-khang thé anti-pan T

Dao 0,005 mg QD-pA/G-khang thé véi 108 té
bao Jurkat T trong mdi trudng nudi té bao (RPMI
1640 10 % FBS) v6i thé tich phan tng 1a 250 L,
¢ 10 °C trong 30 phut. Li tdm, bo dich néi, hoa
can t& bao bang 50 pL mdi truong nudi té bao.
Quan sat két qua dudi kinh hién vi huynh quang &
d6 phong dai 40X véi anh sang kich thich c6 budc
song 480 nm.

3 KET QUA VA THAO LUAN
Khao sat diéu kién t6i wvu dé gfm protein 1én
QD

Két qua chay dién di QD sau khi gin BSA nhu
trong Hinh 1. O ba hé dém, QD gin BSA khi c6
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(giéng 3, 6, 9) va khong c6 EDC/NHS (giéng 2, 5,
8) di chuyén cham hon QD khéng gin BSA
(giéng 1, 4, 7). Do BSA gin 1én QD lam ting kich
thudc va can tré su di chuyén cia hat qua cac 15
gel. Dong thoi, viéc hinh thanh lién két amide
giita gbc -NH; cia BSA véi gbe -COOH trén QD
lam giam mot phan dién tich ciia QD khién téc do
di chuyén chdm hon. Chirng to & ba hé dém, trong

7"‘ = = ';'_v v,\

truong hop co6 va khong c6 EDC/NHS, protein
déu gin dwoc 1én chim luong tir. Két qua nay
twong ty nhu nghién ciru cia Xuewen Hue khi
gin thanh cong BSA 1én QD ma khong co
EDC/NHS va trong cong trinh ciia Kathryn L.
Gilroy khi gin protein A/G 1én QD c6 EDC/NHS
[4,7].

MES 0.0IM pH 6 MES 0.0IM pH 6 MES 0.0IM pH 6
MES 0.0IM pH 6 NaP 0.0IM pH 7.4 PBSIXpH 74

Hinh 1. Phan tich san phim gén giita QD v&i BSA trén gel agarose.
Cha thich: 1, 4,7: QD; 2, 5, 8: QD-BSA; 3, 6, 9: QD-BSA ¢ EDC/NHS

Két qua chup phé UV-Vis thu dugc nhu trong
Hinh 2. Dinh phé hip phu cia QD
CdSe/ZnS/MPA 1a 550 nm (MES-MES), 543 nm
(MES-NaP) va 547 nm (MES-PBS). Sau khi gin
BSA, budc séng hip phu trg nén ngin hon: 529-
533 nm (MES-MES), 538 nm (MES-NaP), 537
nm (MES-PBS). Do kich thudc phan tir cia BSA

nhé hon MPA nén dinh hip phy cia QD-BSA bj
dich vé phia budc séng ngin hon so vdi hat
CdSe/ZnS/MPA. Bén canh d6, dinh hip phu cua
QD-BSA trong hai truong hgp c¢6 va khong cé
EDC/NHS tuong duong nhau. Chiing t6 & ca ba
hé dém BSA gin dugc 1én QD trong ca trudng
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Hinh 2. Phan tich két qua gén BSA 1én QD bing phd UV-Vis trong hé dém MES-MES (A), MES-NaP (B), MES-PBS (C)
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Hinh 3. Phan tich két qua gén BSA 1én QD bing phd PL trong hé dém MES-MES (A), MES-NaP (B), MES-PBS (C)

Bang 1. Hiéu suit gin BSA 1én QD & cé4c hé dém khéc nhau.

Pém hoat héa MES 0,01 M pH 6

MES 0,01 M pH 6

MES 0,01 M pH 6

Dém gén MES 0,01 M pH 6 NaP 0,01 M pH 7,4 PBS 1X pH 7,4
EDC/NHS Khéng Coé Khéng Co Khéng Co
Higu suét (%) 54,3 54,0 50,5° 50,004 58,9¢ 56,8°

Cha thich: a, b, ¢, d: khdc biét ¢6 y nghia thong ké, voi p <0,05

Két qua chyup phd PL dugc thé hién trong Hinh
3. Trong ca ba hé¢ dém, budc song phat xa trudc
va sau khi gin BSA khong dich chuyén nhiéu
(dao dong trong khoang 571-577 nm). Ching to
viée gin BSA khong lam thay doi dang ké kich
thuéc hat. Bén canh do, cuong dd phat quang
twong d6i On dinh va c6 xu hudng ting sau khi
gin BSA, dic biét trong hé dém MES-PBS va
MES-MES. Diéu nay cho thiy viéc gin BSA
khong gdy anh huong dén dic tinh cua QD, mat
khac con gitp tang kha nang bao v¢ 15i, tang
cuong d phat quang.

Trong ba hé dém, hiéu suit gin BSA khi c6 va
khong c6 EDC/NHS 1a nhu nhau, h¢ dém MES-

PBS cho hiéu sudt gin cao nhit, dic biét khi &
diéu kién khong c6 EDC/NHS (Bang 1).

Mat khac, khi khong st dung EDC/NHS thi
budc hoat hoa la khong can thiét. Bén canh do,
hiéu suit gan khong thay d6i khi chi sir dung dém
PBS thay vi st dung h¢ dém MES-PBS. Do do,
BSA duoc gin trong dém PBS 1X pH 7,4, két qua
chup phd FT-IR thu duoc nhu trong Hinh 4. Khi
so sanh v6i d6i chimg 1a QD (Hinh 4 A) va BSA
(Hinh 4 B) trong khodng 1000-2000 cm, QD
gin BSA trong ca truong hop c6 va khong co
EDC/NHS déu c6 phd dic trung v6i ba dinh & sb
song khoang 1380, 1540, 1650 cm® (Hinh 4 C, D).
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Hinh 4. Phan tich két qua gin BSA 1én QD trong dém PBS 1X pH 7,4 bing phd FT-IR.
Chu thich: A: QD; B: BSA; C: QD-BSA; D: QD-BSA c6 EDC/NHS.

Céc két qua trén cho thay protein gin duogc 1én
QD dat hiéu suét cao nhat khi tién hanh trong dém
PBS 1X pH 7,4 va khoéng cin sy hd trg cua
EDC/NHS.

Kiém tra d bén lién két giira QD va protein

Do BSA gin 1én QD ma khong can xtic tac boi
EDC/NHS nén dit ra gia thiét lién két giita QD va
protein khong phai 1a mot lién két cong hod tri,
tirc c6 thé 1a lién két ion. Dé kiém tra gia thiét,
chung t6i tién hanh cac thi nghiém kiém tra do
bén cia lién két nay.

Két qua chup phd FT-IR ciia nhitg mau di gin
v6i BSA déu c6 nhitng dinh dic trung va khac véi
phé ciia cac mau dbi chimg (Hinh 5). Bén canh
do, trong ca ba truong hgp QD-BSA duoc xur li
véi ure (Hinh 5 E, F, G), phé thu dugc tuong tu
nhu phdé cia midu QD-BSA khong dugc xur li
(Hinh 5 D). Két qua nay chimg to lién két giira
QD va BSA 1a lién két bén dudi tic dong cua ure
8 M & cac giatripH3,7,9.

Két qua quan sat dudi kinh hién vi huynh
quang QD-GFP sau khi xtr 1i véi ure 8 M ¢ cac
gia tri pH khac nhau thu dugc nhu trong Hinh 6.
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Hinh 5. Kiém tra lién két giita QD va BSA duéi tac dong ctia ure 8 M pH 3, 7, 9 bing phé FT-IR.
Cha thich: A: QD; B: BSA; C: QD-BSA; D: QD-BSA, ure pH 3; E: QD-BSA, ure pH 7; F: QD-BSA, ure pH 9
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Hinh 6. X4c dinh d6 bén lién két giita QD va protein dudi tac dong cua ure 8 M & cac gia tri
pH3 (A, B, C),pH 7 (D, E, F), va pH 9 (G, H, I) dudi kinh hién vi huynh quang.
Cha thich: A, D, G: QD; B, E, H: QD-BSA; C, F, I: QD-GFP. Pg phéng dai 60X,
buce séng kich thich 480 nm. Anh dai dién cho 3 lan lgp lai déc lgp

O Hinh 6 A, B, C, sau khi xir li véi ure 8 M pH
3, d6 sang ciia QD giam rd rét. O pH 7 va 9 (Hinh
6 D, E, F, G, H, ), d0 sang cia QD khong bi anh
hudéng. Do cuong d6 huynh quang cia QD phu
thudc rat nhidu vao gia tri pH. O pH thép, 16p vo
boc cua QD bi hu hai giy giam kha nang bao vé
16, 1am cudng d6 sang giam hon 80 % [8]. O
nghién ctru khac, cuong do sang cia QD boc badi
MPA én dinh nhit tai pH 7,4, & pH <6 QD
ZnSe/ZnS boc MPA ¢6 nguy co bi tit quang [9].
Riéng & Hinh 6 C, dudi tac dong ctia pH 3, huynh
quang mau xanh GFP trong mau khong xac dinh
dugc 1a c6 hay khong. Do kha nang phat huynh
quang ciia GFP chi 6n dinh & pH 6-10, & pH <6
cuong d6 huynh quang giam manh [10]. O Hinh 6
F va I, dé dang nhan ra mau xanh cta GFP.
Chung t6 rang, GFP van gin v6i QD sau khi xir 1i
vGiure 8M ¢ pH 7 va 9.

Cac két qua trén chung t6 ring tuy khong sir
dung EDC/NHS, lién két bén giira QD va protein
van duoc tao thanh. Lién két nay bén dudi tac
dung cua ure 1a chét gdy phd vo céac lién két
khong cong hoa tri va bén ¢ cac didu pH khac
nhau.

Khio sat hi¢u suit gin ¢ cic nong dd protein
khéac nhau

Hiéu suit gin tuong Gmg v6i BSA & cac ndng
d6 20, 40, 60, 80, 100 pg/mL lan luot 1a 33,5;
57,8; 73,2; 71,4; 71,7 %. Db thi so sanh hiéu suat
tuong ng v6i cac ndng d6 BSA khac nhau duoc
thé hién trong Hinh 7. Hiéu suat ting dan khi
nong do tang tir 20 pg/mL 1én 40 pg/mL va 60
pg/mL. Nhung khi ting to 60 pg/mL 1€n 80
ng/mL va 100 ug/mL, higu sut khong thay doi.
Nguyén nhén c6 thé 1a do khi ting nong do BSA
phan ung, mat d phan tor BSA tang, 1am ting kha
nang tiép xuc gitra cac phan tir BSA va QD gitp
hiéu suit gén tang. Khi mat do BSA ting dén mot
murc nhat dinh trong khi lugng hat ¢6 dinh thi xac
sudt tuong tac gitta QD va BSA dugc git 6n dinh.

V6i muc tiéu gin mot phan tir protein 1én mot
QD, lugng protein sir dung phai & muc thip nhét.
Vi thé, trong nhom hi¢u suét ¢co su khac biét va
nhom khong c6 sy khac biét chung t6i Iya chon
ndng do protein thip nhit & mdi nhoém tuong ung
1a 20 pg/mL va 60 pg/mL dé ap dung cho protein
A/G.
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Hinh 7. Hiéu suit gin BSA 1én QD & cac ndng d6 khac nhau
Chu thich: **: p<0.01, ns: khéng c6 khdc biét vé mdt thong ké

Hiéu suét trung binh khi gin protein A/G &
nong d6 20 pg/mL va 60 pug/mL 1én QD twong
tmg 12 51,2 % va 80,7 %. Hiéu suat ndy c6 phan
cao hon hiéu sudt gin BSA 1én QD. Nguyén nhan
¢6 thé do kich thudc cua protein A/G (50,5 kDa)
nho hon BSA (66,5 kDa) nén mat d phan ti cia
protein A/G cao hon BSA khi cing nong d6 khdi
lwong/thé tich. Dan dén x4c sudt twong tac giita
QD va protein A/G ting va ting hiéu sudt gin.
Pong thoi, ciing do kich thudc nhd hon nén
protein A/G it gdy can tré khong gian, nén mot
QD c¢6 thé gin nhiéu phan tir protein A/G hon so
v6i khi gian BSA. Nhu vy, ¢ hai nong do 20
pg/mL va 60 pg/mL protein A/G déu gin hiéu
qué 1én QD. Tuy nhién, véi mong mudn gin mot
khang thé 1én mot QD nham han ché hién tugng
két cum t& bao khi ung dung trong danh diu.
Ddng thoi, gin mot khang thé 1én mot QD giup
thu dugc cudong do tin hi¢u huynh quang 16n hon

s0 voi gan nhiéu khang thé 1én cing mot QD. Vi
thé, dé gioi han luong khang thé bam 1én mot QD,
nong d6 20 ug/mL protein A/G duoc lya chon dé
tién hanh cho cac thi nghiém tiép theo.

Hiéu suat gin khang thé 1én QD khi khong co
protein A/G trung binh chi dat 9,4 %. Tuy nhién,
hiéu suit tang dang ké, trung binh dat 24,8 %, khi
gin khang thé 1én QD thong qua protein A/G
(Bang 2). Ching t6 rang, protein A/G gitip ting
hidu qua gan khang thé 1én cham luong ti.

Bang 2. Hiéu sut gén khang thé 1én QD khi ¢ va khéng c6
protein A/G

QD-khang thé QD-pA/G-khang thé

Lan 1 2 3 1 2 3

Higu sudt (%) | 82 | 103 | 97 | 238 | 37,1 | 14,0

Kiém tra khi ning dinh déiu té bao ciia QD-
PA/G-khang thé anti panT

V6i mat 6 8-10 té bao/ving thi trudng, QD
gin truc tiép khang thé (Hinh 8 B, E) chi bit duoc
trung binh mdt té bao. Trong khi d6, QD gin vai
khang thé théng qua protein A/G (Hinh 8 C, F)
bat dugc trung binh nim té bao. Nguyén nhan la
do lwong khang thé gan truc tiép 1én QD thap hon
gan thong qua protein A/G. Hon nita, khi gin truc
tiép, khang thé dugc gin khong dinh hudng.
Trong khi véi sy hd trg cua protein A/G, khang
thé duoc gin véi ving Fab quay ra ngoai, lam
tang hiéu qua bit té bao.
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Hinh 8. Kiém tra kha ning bit té bao Jurkat T cia khang thé anti-pan T gén trén QD &
4nh sang tring (A, B, C) va anh sang huynh quang (D, E, F).

Chu thich: A, D: QD; B, E: QD-khdng thé; C, F: QD-pAlG-khdng thé. PG phong dai 40X, buéc song kich
thich 480 nm. Anh dai dién cho 3 lan lap lai djc ldp.

Nhiing két qua trén cho thiy ring, QD gin vdi
khang thé thong qua protein A/G c6 kha ning bt
1én té bao Jurkat T hiéu qua hon QD gén tryc tiép
v6i khang thé.

4 KET LUAN

Protein di dugc gén thanh cong 1én QD trong
dém PBS 1X pH 7,4 va khong can sy hoat hoa
cia EDC/NHS, théng qua mot tuong tac bén vai
ure 8 M & céc diu kién pH 3, 7, va 9. Viéc gén
khang thé anti-pan T I&n QD thdéng qua protein
A/G gilp QD-pA/G-khang thé c6 kha ning bt
1én té bao Jurkat T hiéu qua hon so véi viée gfm
truc tiép khang thé 1én QD. Nhu vay, chiing t6i da
tao ra duoc phirc hop QD-pA/G-khang thé nhim
bude dau ung dung QD CdSe/ZnS lam chat phat
huynh quang trong mg dung danh diu té bao.

Loi cam on: Cong trinh nghién cvuu dugc tai tro
béi Sé Khoa hoc Céng nghé Thanh phé Ho Chi
Minh trong khuén khé dé tai 105/2017/HP-
SKHCN.
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Abstract—Quantum dots (QDs) have the potential to
be used as a marker in research and supporting for
medical treatment because of their unique optical
and electronic properties such as size-tuneable light
emission, narrow emission, high photostability, etc.
With the goal of applying for biomarkers, QDs are
often attached with antibodies. In order to simplify
the binding process, we experimented to attach
adaptor protein, namely protein A/G to CdSe/ZnS
QDs covered by 3-mercaptopropionic acid (MPA).

80.7 % and 51.2 % of protein A/G at the
concentration of 60 pg/mL and 20 pg/mL,
respectively, conjugated with QDs in phosphate
buffer saline (PBS) without supporting of N-Ethyl-
N’-(3dimethylaminopropyl) carbodiimide/N-
hydroxysuccinimide (EDC/NHS). After attaching to
protein A/G, anti-pan T antibody could recognize
and visualize Jurkat T cells. In conclusion, protein
A/G was conjugated successfully on QDs and
initially support for application in cell labeling.

Keywords—Quantum dots, protein A/G, anti-pan T antibody, Jurkat T cells, cell labeling
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