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Tom tat

Streptomycin 1a mét trong nhitng khang sinh thuéc nhém aminoglycoside dugc s dung phéd
bién trong diéu tri cac bénh truyén nhiém do vi khuan gram am & gia suc. Tuy nhién, viéc lam
dung khang sinh trong chin nudi da dan dén sy ton du lrong thudc khang sinh trong thuc pham
va gay nén nhirng tac dung phu nghiém trong, anh huong dén sic khoe con ngudi. Vi vay, viéc
thiét 1ap mot phuong phap nhanh, nhay, don gian va chinh xac gitp phat hién du lrong khang
sinh trong mau thuc pham 1a diéu hét sic can thiét. Nghién ctu ndy duoc thuc hién nham xay
dung qui trinh phéat hién nhanh streptomycin dua trén aptamer dac hiéu va hat nano vang. Theo
do, khi co su hién dién streptomycin, lién két dac hiéu giira DNA aptamer va streptomycin s&
canh tranh voi lién két giira aptamer va cac hat nano vang, tir &6 lam giam tinh 6n dinh cua hat
nano vang trong dung dich mudi va thé hién bang su thay d6i mau sic cia dung dich nano vang.
Diéu nay c6 thé dugc nhin thiy bang mat thuong hoidc may do quang phd. Gisi han phét hi¢n
streptomycin ciia phuong phap bang may do quang phd duoc xac dinh 1a 250nM va c¢6 do dic
hiéu cao. Két qua nay cho thiy tiém ning phat trién cac san phiam phat hién nhanh du lugng
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1 Gidi thiéu

Streptomycin la khang sinh thuéc nhdm aminoglycoside do
vi khuan Streptomyces griseus lam phat sinh. Phd khéang
khuan cua streptomycin bao gom vi khuan gram am hiéu khi
va mot sb vi khuan gram duong. Khang sinh streptomycin
duoc sir dung rong rai dé diéu tri cac bénh nhidm khuan ¢ gia
stic va gia cam [1]. Tuy nhién, viéc lam dung khang sinh s&
dan dén viéc ton du khang sinh ciing nhu cac tac dung phu
nghiém trong nhu di tng, giam thinh giac, gay suy yéu churc
ning gan, than. Du di co rat nhiéu canh bao vé tac hai cua
viéc lam dung khang sinh, nhung cong tac kiém soat ciing
nhu quan li viéc sir dung khang sinh higu qua van con la mot
van dé nan giai va van chwa dugc tién hanh mot cach déng
b6 trén ca nude. Hién nay, cac phuong phap dugc sir dung dé
phét hién streptomycin bao gém sic ki long hiéu ning cao,
phuong phap ELISA. Cac phuong phap nay c6 mot sd han
ché nhu gia thanh cao, doi hoi trang thiét bi va ton thoi gian.
Do d6, viéc thiét 1ap mot phuong phap nhanh, nhay, don gian
va chinh xéac gilp phat hién du lwong khang sinh trong mau
thuc pham 1a diéu hét suc can thiét [2,3].
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Aptamer la cac oligonucletide (ssDNA, RNA) hoac la cac
phan tir peptide c6 cau hinh khdng gian dic trung va co kha
ning gin két véi cac phan tir dich tuong duong khéng thé
don dong. Aptamer c6 kha ning hinh thanh c4u tric khdng
gian ba chiéu bén vitng trong dung dich. Céc aptamer c6
nhiéu vu diém vuot troi so véi khang thé nhu tinh 6n dinh,
d& téng hop, khdng can téi dong vat thi nghiém, cé thé
bién tinh va hdi tinh thuan nghich, cé thé bién dbi héa hoc
ma khéng anh huong téi hoat tinh gin két véi phan tir dich
[4,5]. Aptamer c6 thé nhan biét mot khoang rong tir céc ion,
cac phan tir, cc chit, cac doc t, cho tai cac té bao véi tinh
dic hiéu cao. Cac nguyén cau cho thdy, khi gan cac hat
nano vang véi cac apmater tao thanh ciu trdc cudn xoén
cho higu qua gan chat va 6n dinh aptamer hon trong moi
truong dém [6]. Viéc két hop aptamer véi cac nano kim loai
tro dat hiéu qua cao hon so véi sir dung riéng lé. Pong
thoi, nano kim loai tro cang tang thém tinh cam bién sinh
hoc cho cac phan wng phét hién bénh va di truyén. Nghién
ctru ndy nham muyc dich tién hanh xay dyng qui trinh phét
hién nhanh streptomycin bang DNA aptamer két hop hat
nano vang.

https://doi.org/10.55401/98ry2326
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2 Vit liéu va phuong phap

2.1 Vit liéu

Trinh tu STR aptamer 5°’-TAG GGA ATT CGT CGA CGG
ATC CGG GGT CTG GTG TTC TGC TTT GTT CTG
TCG GGT CGT CTG CAG GTC GAC GCATGC GCC G-
3> duoc téng hop tai Cong ty Macrogen (Han Qudc);
streptomycin, chloramphenicol, kanamycin, ampicillin,
tetracylin, sodium tetrachloroaurate (HAuUCI4), trisodium
citrate (NagCsHs0-), NaCl, Tris-HCI dwoc cung cap bai
Sigma (M9).

2.2 Tong hop dung dich hat nano vang (AuNPs)

Hat nano vang duoc tong hop bang cach khar mubdi Au(lll)
béng natri citrate. Theo d6, 10ml dung dich HAuCIl, 1mM
s& duoc khudy déu va dun soi. 2ml dung dich mudi natri
citrate 1% dugc thém vao dung dich trén va khudy trong
vong 10 phat. Mudi natri citrate s& khir mudi Au(III) dé tao
thanh dung dich AuNPs c6 mau do. Nong do cia AUNPS s&
dugc xac dinh bing may do quang phd UV/Vis. Kich thudc
hat nano vang duoc xac dinh bang kinh hién vi dién tu
truyén qua (TEM).

2.3X4c dinh su hién dién cua streptomycin bing DNA
aptamer va hat nano vang

DNA aptamer va streptomycin dugc hoa tan trong dung
dich dém Tris-HCI 20mM, NaCl 20mM, KCI 5mM. 50l
dung dich DNA aptamer dugc tron véi 50ul dung dich
AUNPs va hén hop nay dugc dé yén trong 10 phut. Trong
qua trinh nay, DNA s& dwoc hip thu lén bé mat AuNPs nho
tuong tac tinh dién. Nho d6, do bén cua cac hat AuNPs ting
Ien. Cac hat AuNPs ton tai dudi dang riéng Ié 1am dung
dich c6 mau d6. Tiép theo do, 50ul dung dich streptomycin
dugc thém vao dung dich trén. Streptomycin sé& lién két véi
DNA aptamer tao thanh phic hop DNA
aptamer/streptomycin va giai phong DNA aptamer ra khoi
bé mat caa cac hat AuNPs. Cudi cuing, bé sung 50ul dung
dich NaCl, ltic nay cac hat AUNPS trg nén kém bén va cé xu

huéng lién két lai v6i nhau dé tao thanh cac hat AuNPs c6
kich thudc 16n hon. Qué trinh ndy s& lam d6i mau dung
dich tir d6 sang tim hoac xanh. Sy d6i mau cé thé quan sat
bang mét thuong hodc dinh lwong biang may do quang phd
UV/Vis véi bude sdng tir 450nm-700nm.

2.4Khao sat mot s6 yéu té anh huong dén kha nang nhan
biét cua qui trinh

Do bén cua phirc hop DNA aptamer/streptomycin va sy doi
mau caa dung dich AuNPs phy thudc vao nhiéu yéu té. Cac
yéu t6 nhu ndng @6 mubi, ndng d6 DNA aptamer, ndng do
streptomycin  anh huong dén kha ning nhan biét
streptomycin cia DNA aptamer - nano vang duoc khao sat.
Do dac hiéu ctua phuong phap dugc xac dinh dya trén céc
khang sinh khac nhu chloramphenicol, ampicillin,
tetracyline... dé dam bao phwong phap di phat trién dic
hiéu cho streptomycin.

2.5 Phuong phap xt I s6 liéu

Céc thi nghiém duoc lap lai 3 1an. Gia tri s6 lidu dwoc biéu
thi ¢ gid tri trung binh + SD (standard derivation). Su khéac
biét gitra cac mau dugc kiém tra bang t-test, Duncane voi
gia tri P < 0,05 dugc xem la khéc biét co y nghia.

3 Két qua va thao luan

3.1 Téng hop dung dich hat nano vang

Dung dich hat nano vang dugc téng hop bang phuong phap
ciia Chen va cong su tir mudi vang HAuCI4. Dung dich
nano vang sau khi tong hop dugc do phd UV Vis quét budc
séng tir 400 dén 700nm va chup TEM dé xac dinh kich
thude. Két qua cho thiy dung dich nano vang sau khi tong
hop dwoc hap thy tai budc song cuc dai 520nm va cé kich
thudc twong d6i ddng déu gitra cac hat, duong kinh cac hat
dao dong tir 10,8-17,4nm; duong kinh trung binh 1a 13,4nm
(Hinh 1). Nhu vay, hat nano vang sau khi téng hop di dat
duogc yéu cau vé kich thuéc mong mudn tir 10-15nm, phi
hop v&i nhitng nghién ciru trude dé [8].
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Hinh 1 Phé UV-Vis va kich thudc hat nano vang
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3.2 Nhan hiét streptomycin biang DNA aptamer va hat nano
vang

Dé kiém tra kha ning nhan biét streptomycin bang DNA
aptamer va hat nano vang, streptomycin néng d6 500nM
duoc tron voi phic hop DNA aptamer - hat nano vang. Su
thay d6i mau sic cua hdn hop cé thé dugc nhan biét bang
mét thuong hoic do OD ¢ cac budc séng 520nm va 620nm.
Két qua cho thdy phirc hop DNA aptamer - hat nano vang
c6 kha ning két hop voi streptomycin va lam d6i mau dung
dich tir d6 sang tim (Hinh 2).
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Streptomycin Poi chirng am
Hinh 2 Dung dich aptamer-AuNP déi mau khi cé
su hién dién Streptomycin

3.3 Anh huong ciia ndng d¢ NaCl
Pé khao st anh huéng cua ndng d6 mubi NaCl dén qua
trinh phat hién streptomycin, nong ¢6 mudi NaCl s& duoc
thay dbi tir 0 — 1M (Hinh 3). Két qua cho thiy, mau sic cua
phic hop AuNPs/aptamer ¢6 sy thay doi tir do hong sang
tim va xanh va gia tri A620/520 c6 su ting dan. Cy thé &
nong d6 NaCl 0,05M va 0,1M dung dich AuNPs/aptamer
khong c6 su thay d6i mau sic va gia tri A620/520 khong co
su khac biét so vai mau dbi chang. Tuy nhién, khi nong do
NaCl tang 1én 0,2M thi dung dich chuyén sang mau tim va
gia tri A620/520 tang lén. Vi nong d6 NaCl tang tir 0,3M
tro 1én thi dung dich chuyén sang xanh, gia tri A620/520
ting cuc dai va anh huong I6n dén dung dich chira phic
hop AuNPs/aptamer. Dya vao két qua trén, nhan thiy ¢
ndng d6 0,05M va 0,1M NaCl khong lam bién tinh dung
dich chira phirc hop AuNPs/aptamer, khong anh hudng dén
qui trinh phat hién streptomycin. Tuy nhién, xét vé hiéu qua
kinh té, nén lya chon nong d6 NaCl 1a 0,05M dé thyc hién
cac khao sat cac yéu té tiép theo cua qui trinh phét hién.
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Hinh 3 Anh huong cia ndng 6 NaCl dén d6 bén
cua AuNPs/aptamer
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3.4 Anh huong ciia ndng d6 DNA aptamer

Dé khao sat anh huong cia ndng do DNA aptamer Ién quéa
trinh phét hién streptomycin, nong @6 DNA aptamer tir 0 —
500nM duoc khao sat (Hinh 4). Dya vao két qua so mau va
gia tri A620/520, nhan thiy, khi ting nong d6 DNA
aptamer, mau cta dung dich AuNPs/aptamer va gia tri
AB620/520 & 2 ndng d6 mudi 0,05M va 0,1M khéng c6 su
thay déi nhiéu so voi mau dbi ching. Vi vay, c6 thé két
luan nong d¢6 DNA aptamer hau nhu khong anh hudng dén
dung dich chtra phirc hop AuNPs/aptamer. Nhim mang lai
hiéu qua kinh té nong d6 DNA duoc chon cho qui trinh la
50nM.
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3.5 Khao sat do nhay cua qui trinh
D6 nhay cuia qui trinh dwoc khao sat ¢ cac nong do
streptomycin khac nhau tur 0; 0,125; 0,25; 0,5; 1; 2; 3; 4;
5uM dé xéac dinh gigi han phat hién téi thiéu cia qui trinh.
Két qua duoc thé hién & Hinh 5.
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Hinh 5 Anh huong ciia ndng d6 khang sinh streptomycin
Tir két qua so mau va gia tri A620/520 thé hién & Hinh 5,
nhan thay, véi nong do khang sinh tir 0,125 dén 0,5uM
dung dich khdéng c6 su thay d6i mau sic so véi mau dbi
ching. DBong thoi, gia tri A620/520 ciing khong cé su thay
d6i so véi mau doi chirng. Tuy nhién, khi nong do khang
sinh tang 1&n tir 1pM tré 1én, dung dich c6 sy thay d6i mau
Sac rd rét so véi mau ddi ching, cu thé 1a dung dich chuyén
sang mau xanh. Dong thoi, gia tri A620/520 ting dot ngot
S0 V&i mau ddi chimg va dat can bang tai nong do khang
sinh 5uM. Dua vao két qua trén, qui d6i vé nong do
streptomycin cudi cung trong tong thé tich hdn hop phan
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g 200pl, c6 thé két luan ngudng phét hién streptomycin
cda qui trinh (50ul AuNPs 5nM, 50ul DNA aptamer 50nM,
50ul khang sinh streptomycin 1puM, 50ul NaCl 0,05M) la
0,25uM.

3.6 Khao sat d(f) dac hiéu cua qui trinh

A620/520
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DC streptomycine fetracyline ampicilline chloramphenicol

Hinh 6 Anh huéng cua cac khang sinh khac nhau

Dé kiém tra d6 dic hiéu caa qui trinh, cac khao sat di dwoc
thuc hién véi nhiéu khang sinh khac nhau, cu thé 1a cac
khang sinh tetracylin, ampicillin, chloramphenicol. Két qua
trinh bay ¢ Hinh 6 cho thiy, chi c6 dung dich chta khang

sinh streptomycin chuyén sang mau xanh va gia tri
A620/520 ciing ¢6 su thay d6i so v6i mau ddi ching. Trong
khi céc khang sinh khac, dung dich van khéng chuyén mau
va gia tri A620/520 khong c6 su thay ddi so véi mau ddi
ching. Tir d6 c6 thé két luan, qui trinh c6 thé phat hién dic
hiéu khang sinh streptomycin.

4 Két luan

Théng qua nghién ctu, dung dich nano vang c6 kich thudc
trung binh 13,4nm di duoc téng hop thanh cong. Qui trinh
sir dung DNA aptamer — nano vang dung cho phat hién
chuyén biét streptomycin cling dugc xdy dung vaéi cac
thong sé ndng do NaCl 1a 0,05M; ndng d6 DNA aptamer la
50nM, gigi han phat hién 0,25uM. iy la co s& ban dau
cho viéc phat trién kit phat hién nhanh streptomycin trong
mau thyuc pham.

Loi cam on

Nghién ctru nay duoc tai tro boi Qui Phét trién Khoa hoc va
Cong nghé Truong Pai hoc Nguyén Tat Thanh trong dé tai
mA s6 2018.01.06.
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Detection streptomycin using DNA aptamer and gold nanoparticle
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Abstract Streptomycin is one of common antibiotics belongs to aminoglycoside group that is widely used for treatment of
gram-negative infectious diseases in fodder animals. However, incorrect and uncontrolled application of streptomycin could
result in the presence of residues of this drug in foodstuffs and causes serious side effects on human. Therefore, it is very
important to develop a rapid, simple and specific method to detect streptomycin in food products. In this study, a rapid
method based on a streptomycin-specific aptamer and gold nanoparticle was developed for detection of streptomycin. In the
presence of streptomycin, the competitive binding of the target and the DNA aptamer decreases the stability of gold
nanoparticle in NaCl solution, triggers the aggregation, and exhibits visible color change of gold nanoparticle solution. This
change can be seen by naked eye or UV-vis. Through UV-vis spectroscopic quantitative analysis, streptomycin can be
detected at the concentration of 250nM. The presence of other aminoglycoside antibiotics shows neglectable disturbance.
These results showed the established method may have enormous potential utility for practical streptomycin in food products
in the future.

Keywords aptamer, detection, streptomycin, gold nanoparticle.
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