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Tom tat

Melamine la hop chadt tong hop gidu nito, tirng bi lam dung trong thyc phdam nham
tang gia tao ham luwong protein. Tuy nhién, ddy la chdt doc co thé gdy ton thuwong than
va hé tiet niéu khi tich lity o nong do cao. Do do, viéc phat trién phuwong phap phat hién
melamine nhanh, nhay va chinh xac la can thiét trong kiém nghiém an toan thwc pham.
Nghién ciru nay trinh bay qua trinh tuyén chon aptamer DNA ddc hiéu voi melamine bang
ky thudt SELEX. Sau 12 vong sang loc, hai aptamer Mel01AS va Mel02AS co di lyc cao vdi
melamine (gia tri Kd lan lwot 16 nM va 40 nM) da dwoc thu nhdn. Dac tinh lién két va do
nhay dwoc danh gia bang dién di gel va huynh quang hoc. Cdc aptamer nay cho thdy tiém
nang ung dung cao trong phdt trién cam biéen sinh hoc nham phat hién nhanh melamine
trong thyc pham.
Tir khoa: Melamine, Aptamer, SELEX, Biosensor.
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Abstract
Melamine, a nitrogen-rich industrial compound, has been illicitly added to food
products to falsify protein content, posing serious health risks. Ingestion of melamine-
contaminated food, especially milk, can lead to renal damage, urinary tract disorders,
and even death. Therefore, developing rapid, accurate, and sensitive detection methods
is essential for food safety monitoring. Traditional techniques such as HPLC and GC,
while reliable, are costly, time-consuming, and require skilled technicians. In this study,
we employed the SELEX (Systematic Evolution of Ligands by Exponential Enrichment)
method to generate DNA aptamers specifically binding to melamine. After twelve selection
cycles, two aptamers, MelOIAS and Mel02AS, were obtained, exhibiting strong binding
affinities with dissociation constants (Kd) of 16 nM and 40 nM, respectively. Their binding
characteristics were confirmed through electrophoresis and fluorescence analysis. These
aptamer-based biosensors offer a promising, efficient alternative for melamine detection in
food, contributing to safer and more accessible monitoring practices.
Keywords: Melamine, Aptamer, SELEX, Biosensor.

1. Pit van dé em va c6 thé dan dén tir vong [1-5]. Hién

Melamine, cong thuc hoa hoc
(C3H6N6) 1a mgt hop chat hitu co giau nito,
dugc str dung pho bién trong cong nghiép
san xuit nhya, son va keo dan. Tuy nhién,
chat nay da bi phat hién trong nhiéu vu
bé bdi an toan thuc pham do bi tron 1an
vao sira, sita bot hoac thirc dn chan nudi
de lam téng gia tri protein gia tao, gay ton
thuong théan, dac biét nghi€m trong ¢ tré

nay, cac phuong phap phat hién melamine
c6 do chinh xac va do nhay cao nhu LC/
MS, GC/MS va HPLC da duogc phat trién
[6-8]. Tuy nhién, nhitng phuong phap nay
doi hoi trang thiét bi cong kénh, quy‘trinh
xu ly mau phtre tap, chi phi cao va can k¥
thuat vién lanh nghe Ngoai ra, mau thuc
pham phdi dugc van chuyen dén phong
thi nghiém dé phan tich, gdy bit tién trong
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kiém soat an toan thuc phém quy mo 1én.
Do d6, viéc phat trién cac cam bién tai cho
cd do nhay cao, dac hiéu, gla thanh thap va
d& trién khai 13 nhu cau cap thiét [9-10].
Tuy da c6 mot so loai cam bién tai chd
dugc phat tnen nhung van ton tai nhimng
han ché nhgt dlnh dac biét trong khau
chuén bj mau tir sira tuoi, du it phtc tap
hon so vdi cac k¥ thuat phan tich bang thiét
bi hién dai. Aptamer la cac phan tir DNA
hodc RNA mach don c6 kha nang thay doi
hinh dang d¢ gan ket dac hiéu voi phﬁn tu
dich thong qua céc tuong tac phi cong hoa
tri nhu lién két hydro, twong tac -, va luc
Van der Waals, V61 vu diém 6n dlnh dé
tong hop, c6 thé chinh stra va c6 thé thu hoi

khong gy 6 nhiém moi tru’ong Cac cam
bién aptamer dang la Urng vién tiém ning
thay thé khang thé trong cac tng dung
chan doan, diéu tri va kiém dinh cac chat
gdy 0 nhiem moi truong [11-15]. Phuong
phap SELEX (Systematic Evolution of
Ligands by 7EXponential enrichment) la
ky thuat tuyen chon invitro gitp chon lgc
aptamer, c6 ai luc cao_tu thu vién ngau
nhién gom hang ty chudi axit nucleic [16-
17]. Trong nghién ctru nay, chung toi da ap
dung va t6i wu quy trinh SELEX dé tao ra
cac aptamer ddc hiéu voi melamine, dong
thoi, bude dAu danh gia hiéu qud ctia cam
bién aptamer trong phat hién melamine
trong mau sita.

Hinh 1. Melamine va cac cht loai trir dugc st dung trong nghién ctru nay
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2. Co s6'ly luan va phwong phap
2.1. DNA OItgonucleottdes va héa chit
Tat ca cac Oligonucleotide DNA
dugc mua tr Cong ty Cosmogenetech
co, Ltd (Deajeon-si, Han Quoc). Moi hoa
chit thong thuong nhu HCI, NaOH, KCl,
HEPES, TBE, TAE, MgCl, va bot agarose
dugc mua tir Slgma—Aldnch co, Ltd (Han
Quéc). Nude dugce su dung trong tat ca cac
thi nghiém 1a nudc cat khir ion. Melamine,
axit cyanuric, ammelide, melamine
cyanurate, melamine pyrophophate dugc
mua tir Sigma-Aldrich (St. Louis, MO,
Hoa Ky). Tat ca cac hoa chat va thuoc thur
khac déu dat cap d¢ sinh hoc phan t. Stra
dugc mua tur siéu thi.
2.2. Dung dich goc s dung cho SELEX
. Céc dung dich goc sau day da dugc
chuan bi va su dung cho thi nghiém

H,N" N

J\ O P
~ I VRN
" Ho-P-C OH

N
|
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Melamine pyrophosphate

SELEX: 1 x SB (dém SELEX): (20 mM
HEPES, 1 M NaCl, 10 mM MgCL,, 5 mM
KCl, pH 7,5) duoc chuan bi nhu mot dung
dlCh gbc 2 x, sau khi didu chinh pH, dung
dich dém du:oc loc trong chan khong voi
coc khur trung 0,22 um. Dém tach soi:
(20 mM HEPES, 300 mM NaCl, pH 7,5)
dém nay khong c6 MgCl, vi ion Mg*" ¢6
tac dung on dinh chuoi do1 DNA. D61 voi
melamine va cc chat khac dugc pha loang
trong 1 ml H O va tinh nong do trudce khi
pha lodng dén nong d6 cudi cung bing
nude. X
2.3. Tién trinh tuyén chon

Quy trinh tuyén chon dugc thuc hién
theo cfmg mot quy trinh ma Kyung-Ae
Yang va cong su da m6 ta trong bdo cao cua
tac gia [18]. Dbi véi chu ky SELEX dau
tién, ty 1¢ giita thu vién DNA va chudi bat
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gitt 1an lugt 1 1:5, hdn hop oligonucleotide
chira 5.000 pmoles chuoi bat giir va 1,000
pmoles thu vién ngau nhién dugc chuan bi
trong 250 uL dém SELEX 1x va u ¢ 95°C
trong 5 phat. Hon hop dugc lam ngudi tu
tir dén nhiét do phong (den ~25°C, trong it
nhét 10 phut), sau do, dugc thém vao cot
streptavidin-agarose.

Cot streptavidin agarose dugc chuan
bi véi 250 pL streptavidin-agarose (BSA
biotin héa 1-3 mg/ml; Thermo scientific,
IL, Hoa Ky) trong cdt sac ky microbiospin
(Bio-rad, CA, Hoa Ky). D€ can bang cdt,
streptavidin agarose dugc rira 6 lan bang
cung mot thé tich dém SELEX 1x, sau
do, hon hop Ohgonucleotlde di qua cét.
Han hop dugc thu thap va di qua cot thém
hai hodc ba lan nita. Sau do, cot dugc rira
mudi [an hodc nhleu hon bang cung mot
dém SELEX 1x. Chat rira g1a1 tr moi lan
rra nay dugc thu thdp vao cac ong riéng
biét. Sau do, phitc hop DNA-muyc tiéu
duogc giai bang dung dich muc tiéu ba lan,
thg thap riéng tirng phﬁn doan 250 pL. Céc
mau rua giai dugc sir dung 1am khudn mau
cho phan tng PCR d¢ kiém tra ho so.

PCR quy moé nho (Klem tra) Moi
phan tmg duoc thuc hién gom cong thirc
sau: 5 uL dém PCR 10x, 1uL hon hop
dNTP (10 mM), 2pL mdi loai moi (moi loai
10 pmol/pL), 37,25 pL nudc khong chura
DNase/RNase va 0,25 puL Taq polymerase
(5U/uL), thém 2,5 pL dung dich khuén
mau tir cac phan doan da thu thap. Phan
ung PCR dugc chay véi 1 chu ky 95°C (2
phut), chu ky N 1a 92°C (15 giay), 59°C
(30 gidy), 72°C (45 giay) va 1 chu ky 72°C
(2 phut). Tién hanh dién di v6i san pham
PCR ¢ 100 V trong 30 phﬁt. Nhudém bang
Ethidium Bromide (EtBr) va quan sat céac
dai dudi anh sang UV va chyp anh gel
agarose 3%. S6 chu ky PCR duoc xac dinh
bang su xuét hién cia dai DNA trong tat ca
cac mau ma khong khuéch dai qua mtrc.

PCR quy mé lon: Tat ca cic dich
giai duong tinh duoc két hop va co dic
thanh 50uL bang may ly tam voi bo loc
3K MWCO. Chuan bi 1 mL hén hop PCR,
nong do cta tat ca cac thude thir g1ong nhu
trong PCR quy mo nho, nhung moi nguoc
biotin duogc su dung trong cac budc nay
Trude tién, iy mau dung dich 50 puL va
thuc hién PCR quy mo nho de udc tinh so
chu ky PCR can thiét de khuéch dai khuon
mau trén quy mo 16n. Ap dung § £ 1 chu
ky, lay 10 uL san pham PCR d dién di,
sau do, dat ong tr¢ lai may PCR va thém 2
chu k}‘f nira, 101 lap lai. Tiép tyc thém trong
16 chu ky. 2 pL thudc nhuém 6x dugc

thém vao mdi chu ky. Téi tat ca cac mau
1én gel, chay gel bang cac diéu kién gidng
nhu chung t6i da lam véi PCR nho.

Tach sgi: May ly tdm dugc st dung
de ¢6 dic voi bd loc10K MWCO dé glam
thé tich cua toan bo san phim PCR xuong
con 50 pL. Cot sac ky mini dugc chuan
bi, 0,25 ml streptav1d1n agarose dugc thém
vao cOt va rira ¢Ot 5 - 6 lan bang cung thé
tich dém tach sgi dé can bang pH. Thém
san pham PCR ¢6 dic, thu thap dich rua
giai va ap dung dich nay vao cot thém
hai 1an nira. Rira c¢ot 10 1an bang 0,25 ml
dém tach sgi. Thém 300 pL NaOH 0,2
M, u trong 10 phut, thu thap dich rira gidi
va thém 100 uL NaOH 0,2 M dé thu thap
lugng con lai trong cot. Diéu chinh pH
bang HC1 dén pH 7,5. Str dung dai pH dé
kiém tra pH, thém cing mot thé tich dém
phan tmg 2xSELEX. Co dac dung dich
bang bo loc MWCO 3K thanh 50 uL. Day
la dung dich thu vién cho chu ky tiep theo
cua SELEX. Do nong do bang may do
nano, lay 100 pmol cho chu ky tlep theo
va bao quan phan dung dich con lai ¢ 20°C
lam dung dich du phong.

Cloning: Cloning dugc thyuc hién theo
huéng dan cua nha san xuat. Qua trinh
khuéch dai PCR duogc thyc hién theo 1 chu
ky ¢ 95°C (2 phit), 9 chu ky ¢ 92°C (15
gidy), 59°C (30 gidy), 72°C (45 gidy) va
1 chu ky g 72°C (15 phut). Vecto Tblunt
va doan moi ngugc khong gan biotin dugc
s dung trong budc nay Khoang 20-30
khuén lac dugc chon ‘ngau nhién trong moi
1An nhan ban dé nudi cay long trong 3 mL
moi truong LB trong >16 glo’ Plasmid
dugc phan 1ap tir t€ bao nuoi cay bang Bo
Plasmld Miniprep theo huéng dan cua nha
san Xuat.

Gidi trinh ty: Plasmid dugc gui dén
Cong ty COSMO dé gidi trinh tu.

2.4. Do lwong di lyc lién két

Dé vé do thi va xdc dinh K, nong
d6 ciia FAM-Sensor duoc dat o “mitc c6
dinh 50 nM, trong khi nong d¢ cua dabcyl
duoc danh dau trong chuoi bt giir (chat
lam ngudi) thay ddi trong khoang tir 0 den
500 nM. Mot the tich bang nhau ctia chat
cam blen va chét 1am nguoi co dic 2x, ca
hai déu & muc 1xSB, dugc tron, xir ly Y
95°C trong 5 phut va 1am nguoi cham bang
cach gilr ¢ nhiét do phong (~30, phut) dén
~25°C. Mbi hén hop duoc chuyén vao mot
giéng trong mot mlcroplate 96 giéng (bé
mat khong lién két, day phing; dia phan
tich polystyrene den Corning, Corning,
NY, Hoa Ky). Cuong do huynh quang
cua moi giéng dugc ghi lai trén dau doc
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microplate Tecan Infinite M200 (Tecan,
Mainnedorf, Thuy Si). Do huynh quang
dugc thuc hién véi budc song kich thich
485 nm va budc song phat xa 535 nm.
Duong cong duoc v€ bang cach su dung
phuong phéap binh phuong nhd phi tuyén
tinh, phan mém GraphPad Prism 5.0) dé
tinh toan K|

Pé c6'thé tinh toan K nong do
cu01 cung cua ca cam bién va ' Chat dap tit
déu duoc giit & ty 1¢ da xac dinh trong thi
nghlem truge do & muc dap tat 90% (1:5)
trong khi nong do chat dich va chat loai
trir dugc thay 601 trong khoang tir 0 dén
500 nM. Cam bién va chat dap tat dugc
tron trong 1xSB, sau do, hon hgp duogc
dun noéng 6 95°C trong 5 phut Sau khi lam
ngudi ¢ nhiét do phc‘)ng trong 30 phit, mot
the tich bang nhau cua (cling trong SB)
dugc thém vao va u ¢ nhiét do phong trong
40 phut Sau d6, mdi hon horp dugc chuyén
vao mot gleng vi dia va cuong do huynh
quang cia n6 dugc gh1 lai. Tat ca cac phép
do duoc thuc hién & chin lan lap lai. Sau
do, cac gia tri cuong d6 huynh quang duoc
v¢ bang cach su dnng phuong phap bi‘nh
phuong nho phi tuyén tinh bang phan mém
GraphPad Prism 5.0.
2.5. Thi nghiém kiém tra d¢ ddc hiéu

Budc néy dugc thuc hién tuong tu
v61 nhitng gi ching t6i1 da lam trong thi
nghi¢m d€ suy ra K, cho cac myc ti€u
duong tinh. Chuén ldal mot dai dung dich
nong do 0-500 nM cua cac chat loai tru
trong nude. Aptamer gan nhan ﬂuoresceln
va chat dap tat gan nhan dabcyl (ca nong
do cua aptamer va chat dap tat déu dugc
co dinh ¢ ty 1€ 1:5) dugc tron va 4 &
95°C trong 5 phut va lam ngudi ¢ nhiét
do phong trong 30 phut. Thém mot thé
tich bang nhau cua moi dung dich muc
tiéu am tinh vao hon hop trén va u trong
40 phut. Sau d6, huynh quang dugc do
bang budc séng kich thich 485 nm va
budc song phat xa 535 nm trén dau doc
vi mach Tecan (Tecan, Médnnedorf, Thuy
S1). Cac d06 thi lién két dugc v€ bang cach
sit dung phuong phép binh phuong nho
phi tuyén tinh bang phan mém GraphPad
Prism 5.0.
3. Ket qua nghién ciru va thiao luin
3.1. Chién lwoc tuyén chon

Chién luvoc SELEX két hop v6i sic
ky ai luc da dugc ching minh la hi¢u
qua trong viéc lya chon cac aptamer co ai
lyc va tinh dac hiéu cao voi phan tir muc
tiéu, va da duoc Ung dung rdng rai trong
nghién ctru va chan doan. Phuong phap
nay dua trén kha nang cua aptamer - cac

oligonucleotide mach don - ¢ thé thay doi
cau triic bac hai cta ching duéi dieu kién
thich hop dé lién két chon loc voi phan tu
dich.

Trong diéu kién khong c6 chit muc
tiéu, aptamer c¢6 xu huong tao thanh
cau trac bac hai theo nguyén tac bat cap
Watson- Crlck v6i cdc trinh tyr b6 sung. Tuy
nhién, khi chat muc tiéu Xuat hién, aptamer
c6 thé chuyén sang mét cau triic khac co ai
luc cao hon voi phan tir muc ti€u, tir do tao
thanh phuc hop aptamer-myc tiéu.

D¢ sang loc cac aptamer dua trén co
ché bién doi cau trac nay, nhiéu phuong
phap da duoc phat trién tuy theo ban chat
cua phan tr muc tiéu. Trong hau hét cac
phuong phép, aptamer s€ tuong tac vdi pha
c0 dinh chtra céc trinh ty bo sung c6 kha
nang lai héa véi chung [19].

Trong thi nghiém nay, ching to1 st
dung cot sac ky chtra nhya Streptavidin-
agarose, trong do, streptavidin lién két véi
cac oligonucleotide dugc danh dau biotin.
Trinh ty biotin héa nay c6 chira doan 18-
mer bd sung véi mot phan cua aptamer,
cho phép aptamer gan tam thoi vao pha co
dinh thong qua lai hoa. Sau khi loai bo cac
aptamer khong lién két bang qua trinh rua,
cac phan tor muc tiéu dugc thém vao voi
muc dich canh tranh ai luc Céac aptamer
¢ khd ning chuyen d6i cau tric dé lién
ket v61 muc tiéu s€ bi tach khoi trinh tu
bd sung va dugc rira giai ra khoi cot. Phan
dung dich rua giai chira aptamer-muc tiéu,
sau do, dugc thu thap, khuéch dai bang
phan timg PCR va su dung lam thu vién
cho cac chu ky SELEX tiep theo.

Trong nghlen ctru nay, mot thu vién
ssDNA va cac hop chéat khic do Nakatsuka
va cong sy bao cdo da duoc su dung
[20]. Chung duoc tong hop boi Cong ty
COSMO Tech (Han Quoc) Thu vién DNA
va cac doan moi dugc su dung cho SELEX
nhu sau: .

(1) Thu vién ssDNA gdém (79-mer):

5 GGAGGCTCTCGGGAC-
GAC(N, ) GTCGTCCCGCCTT TAG-
GATTTACAG-3’

(2) Forward primer (18-mer):
5’-GGAGGCTCTCGGGACGAC-3’

(3) Reverse primer (25-mer): 5°-CT-
GTAAATCCTAAAGGCGGGACGAC-3’

(4) Reverse primer-Biotin (25-mer):

5’-Biotin-CTGTAAATCCTAAAG
GCGGGACGAC-3’

(5) Biotinylated column immobi-
lizing capture (18-mer): 5 GTCGTC-
CCGAGAGCCATA-BioTEG-3’
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3.2. Tién trinh SELEX

Tong cong cd 12 chu ky chon lgc
dugc thyce hién va chon loc loai trir khong
duoc thuc hién cho dén chu ky 9. Nong do
melamine 100 uM duoc s dung tir chu
k}‘/ 1 dén chu ky 8. Bon chu ky cudi cung
cua qua trinh chon Igc, nong d6 melamine
1 uM duoc ap dung. O cac chu ky 4, 6
va 8§, chung t6i lay mau dé kiém tra két
viéc chon loc. 24 plasmid ctia mdi chu
ky da dugc gui dén Cong ty COSMO dé
giai trinh ty, Cac nhom aptamer da dugc
tim thay. D¢ tdng ai luc cao va tinh dac
hiéu cta aptamer doi voi melamine, 04

chu ky nfra da dugc thuc hién véi 1uM
melamine. Tuyén chon loai trir cling dugc
ap dung tir chu ky 9 cho dén 1. Sau khi
bién nap va nhan ban, 24 plasmid da duoc
giadi trinh ty va 10 ‘nhém da dugc tim
thay. Céac 16p trinh tu hang dau duoc liét
ké trong bang 1. Trong tién trinh tuyén
chon ching t6i thay c6 nhiéu trinh tu ¢6
sO ban sao tang 1én trong tur chu ky tuyén
chon, trong do, co6 hai trinh tu MelOIAS,
Mel02AS c6 so ban sao dac biét cao lan
luot 1a 21 va 18 ban sao. Diéu nay ching
to qud trinh tuyén chon da duoc thuc hién
va kiém soat tot.

Biang 1. SO ban sao va Trinh tu ctia 10 aptamers tng tuyén sau 12 chu ky tuyén chon

Thi Maihiéu  S6
tw cdatrinh béan
tw sao

Trinh ty (5°— 3°)

1 MelO1AS 21 ctctcgggac- CCACTCTAGGGGGTACGGATGAAATG- gtegtcee
gac CGCGGGGTGA

2 Mel02AS 18 ctctegggac- CCAGGCCACTATAAGAGTTTGACTTAT- gtcgteee
gac GGGGTCTGC

3 Mel03AS 8 ctctcgggac- GGGAGGGTGCCACGATTATTTTGTTCG- gtcgteee
gac GCAGATGGA

4 Mel04AS 7 ctetcgggac- CCGGGGAGGTTGGTTACATTTCTAACT-  gtegtece
gac GTCGTACGA

5 Mel0O5AS 6 ctctegggac- GAGTTTGGGACTGTATGTGCGTACAG- gtcgteee
gac GGTCGTGCAA

6 MelO6AS 6 ctctcgggac- TACAAAACAGATAGTGTGTACATGTTG- gtegtece
gac GGTTTCGTG

7 Mel07AS 5 ctctcgggac- CGCTTGAAAATTAGCCTGTTGTG- gtegteee
gac GTTTTGTTTGGCA

8 MelO8AS 5 ctctegggac- ACGGGGCGCCACTAATGATGTATTGGT- gtcgteee
gac GCGACAGGC

9 Mel09AS 4 ctctegggac- CACGAAACCCTTCATGTACACAC- gtcgteee
gac TATCTGAAAAGTA

10 MellOAS 3 ctctegggac- TCATGTAACCTTTCTTAGGTCGGGTTG- gtcgteee
gac GTAGCATTTT

3.3. Dw dodn kiéu cupn gip cia cdc
Aptamer

Mbi aptamer tiém ning thu duoc sau

qué trinh giai trinh tr déu duoc dit tén,

trong do, ky hiéu “Mel” bieu thi melamine,

kém theo b thur tu twong tmg voi so luong
ban sao giam dan. Hai trinh ty ¢6 s6 ban sao
cao nhat duoc chon dé phan tich cAu trac
béc hai (2D), thong qua dg doan cach cudn
gap bang may chu web mfold (Hinh 2).
Hinh 2. Ciu trtc 2D cua trinh tu aptamer tng tuyén Mel01AS va Mel02AS

MelO1AS
aG ToAL

Mel02AS
a-ecad

™
s
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3.4. Tinh todn di lyc cua cic Aptamer

Pé xac dinh hing sb phén ly (Kd)
cua cac aptamer thu dugc, chung t61 da su
dung mot phuong phép minh hoa, dugc Hu
va Easley phat trién. C6 hai phép do ai lyc
lién két r1eng biét cho m01 aptamer, K
va K o Ko 18 hing sb phan ly g1ua
aptamer va trinh ty DNA bat giit, c6 thé
dugc tinh bang Phuong trinh (1):

K, = [Aptamer][Capture]/
[Aptamer—Capture] (1)

V6i muc dich nay, aptamer duoc
gan nhin bing fluorescein (FAM) ¢
dau 5’ va quencher dugc gén nhin bang
dabeyl & dau 3°. Khi aptamer (dugc su

Sensor Mel01 Quenching

500007
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30000

RFU

20000

100001

"0 100 200 300 400 500 600
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aptamer s€ giam. K .- 1a hing s6 khong
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Hinh 3. Kiém tra d6 dap tit cua hai aptamer sensor voi chudi dap tat 14 mer
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Hinh 4. Kiém tra d§ nhay cua hai aptamer sensor vdi Malamine.

O day, chung toi da chon phuong
phap canh tranh ai luc truc tiép glua chat
dich va chudi bat giir bang cot sac ky ai
lyc va quy trinh SELEX. Phuong phap nay
da dugc nhicu tac gia cong bo. Ngoai ra,
ching t6i da cap nhat thu vién DNA dugc
cdi tien cua Nakatsuka va cong su dé giam
thiéu nhung han ché ciia cac phuong phap
khac cling nhu phuong phap nay. Phuong
phap nay da dugc chirmg minh la rat phu
hop dé€ phan lap cac aptamer vi giam déng
ké thoi gian trong moi chu ky lya chon va
cac hoa chat d& mua.

Trong nghién ctru nay, ching t6i da
phan 14p mot s6 DNA aptamer lién két vdi
melamine va ki€ém tra moi quan h¢ lién ket

va tinh ddc hiéu cta hai aptamer, MelO1AS
va MelOZAS C4 hai aptamer déu chiramoi
lién két cao 601 v6i melaminel. Chlen lugce
chuyén doi ciu trac da dugc chon dé thiét
lap SELEX cho viéc tuyen chon aptamer.
So véi SELEX thong thuong, chién lugc
chuyén déi ciu triic khong chi ¢6 loi ich
la tranh cac chat myc tiéu ¢ dinh ma con
giam thiéu cac aptamer co lap khong dac
hi¢u. Trong nhiing truorng hop nay, lién
két khong ddc hiéu co thé xay ra va co thé
anh huong dén cac ung dung trong tuong
lai khi myc tiéu khéng ¢6 trong dung dich.
Mot chudi 36 nt ngau nhién da dugc su
dung thay cho 30 nt d¢ tdng kha nang tao ra
cac aptamer c0 ai luc cao. Chi nhiing trinh
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tu c6 sb ban sao cao va xuét hién lap lai
trong cac chu ky chon va c6 biéu hién dac
hi¢u voi melamine moi duge chon dé kiém
tra va thiét k€ cam bién huynh quang trong
chién lugc ciia chung t6i. Dé dat duoc do
dic hiéu cao, bon chat co cdu tric twong ti
nhu melqrnme da duogc st dung trong qua
trinh tuyén chon loai trtr.

bé xac dinh Kd, Kde K phu’ong
phap do Hu va Easley b46 cao du:orc ap
dung. Buong cong duogc vé bang tlen trinh
binh phwong nho phi tuyén tinh, phin mém
GraphPad Prism 5.0. Trong thi nghlem cua
ching t6i, dé xac dinh hang s6 chat
dap tat 13mer va 14 mer da duoc su dung
de klem tra kha nang déap tat cia tat cd cac
cam blen thu dugc. Két qua cho thdy chat
dap tat 13mer c6 khd nang dap tat kep hon
chat dap tat 14mer. Dya trén ket qua thu
duogc tur thi nghiém d01 v6i chat dap tat
14mer, chiing to1 quyét dinh chon hai cam
bién Mel01AS va Mel02AS dé tién hanh
thi nghiém xac dinh K o

Cac thi nghiém kiem tra do dac hiéu
cling nhu d6 nhay va muc d¢ canh tranh
gitra melamine va cac trinh tu dap tat
da chi ra rang 2 cam bién Mel01AS va
Mel02AS c6 d6 nhay cao véi melamine
voi Kd 1an Iugt cho tung cam bién 1a 16

Tai liéu tham khao

nM va 40 nM. Mic du d c6 nhiéu nghién
ctiru trudce day vé phan lap aptamer doi voi
melamine, nghién ctru ctua chung t61 co
mot sO uu di€ém dang ké. Cu thé, thoi gian
sang loc dugc rat ngan 16 rét, trong khi
cac aptamer thu dugc lai thé hién ai luc
cao hon so v6i cac bao cao da dugce cong
bo trudce do.

Nho vao d6 nhay cao gilta aptamer
da duoc lua chon trong nghién clru nay
va melamine, ching toi ky vong co the
phat trién cac hé thu nghlem ung dung
trong thye té. Phuong phép nay khong chi
c6 tiém nang don glan hoa viéc phat hién
melamine trong cdc san pham thuc pham
hang ngay, dic biét 1a sira, ma con co theé
trd thanh cong cu hiu h1eu trong kiém
nghiém an toan thye pham.

4. Két ludn

Nghién cuu da sang loc thanh cong
hai aptamer ssDNA dac hi€u v6i melamine
bang ky thuat SELEX trai qua 12 vong
tuyén chon. Cic aptamer nay co ai luc
cao (Kd lan lugt 1a 16 nM va 40 nM), cau
tric On dinh va tinh chon loc tot. Két qua
cho thay tiéem nang ung dung cta ching
trong viéc phat trién cam bién sinh hoc
(aptasensor) nham phat hién melamine
trong thuc pham, dac biét 1a stra.
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