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Tém tat - Viéc tach chiét cac phan tir acid nucleic tlr cac mau sinh
hoc 14 mét viéc co ban duoc tién hanh thwdng xuyén trong sinh
hoc phéan t&r. Nghién ctru nay dwece thyc hién véi muc tiéu ng
dung hat nano sét tlr trong thu tach acid nucleic, cu thé xay dwng
mot quy trinh tach DNA tir m&u vi khudn mét cach don gian, nhanh
tai phong thi nghiém. Hat nano sat tr dwoc téng hop theo phwong
phap ddng két tia s dung hén hop mubi Fe,SO, va FeCl; trong
méi trwéng kiém véi didu kién khdng co oxi, pH = 12,3. Cac yéu td
anh hwéng dén sb lwong va chat lwong DNA dugc khao sat, qua
dé, quy trinh thu tach DNA dwoc thuc hién véi cac thong s pH =8,
ndng dd dung dich NaCl 3M, PEG 6000 10%, 25°C va dwoc rira
béng ethanol 99%.

Tw khoa - hat nano ti tinh; thu tach acid nucleic; PEG; NaCl;
ethanol.

1. Pit van dé

V6i sy phat trién nhanh chong ciia mang sinh hoc phan
tir, nhu cau tim ra phwong phap tach chiét cac phan tir acid
nucleic s lugng 16n, nhanh hon, don gian hon ngay cang
cap thiét, ma cic phuong phap héa hoc truyén thong
phenol-cloroform khong dap tmg dugc. Trong linh vuc
phan tach va tinh sach sinh hoc, k¥ thuat sir dung chit mang
tir tinh dang tré thanh cong cu ngay cang phd bién dé tach
cac phan tir sinh hoc nhu acid nucleic, protein [2].

Nhirng nim gan day, hat nano tir tinh, cu thé 1a hat nano
st tir dwoc tng dung rong rii trong mot sb linh vuc cia y
sinh hoc, sinh hoc phén tir nhd tinh chit vu viét cua vat liéu
nano tur [2], [8], [9]. V&i murc kich thudce nano, cac hat nano
tir tinh gitip cho chiing ta c6 thé thao tic & qui mo phén tir
va té bao. So véi vt liéu tr dang khdi, hat nanosat tir
Fes04 6 luc khang tir rat nho (gan bang khong) va tir do
bAo hoa cao hon nén chiing rat nhay véi sy thay doi cia tir
truong bén ngoai [10].

Co6 hai hudng tao hat nano sat tir: tht nhét 1a nghién vat
lidu khéi dén kich thudce nano; thir hai 14 tong hop hat nano
tu cac nguyén tir. Cach thar hai dang duoc str dung rong rai
hon so véi cach thir nhat vi hiéu suit cao, dé thuc hién va
dé diéu khién kich thudc hat tao thanh [10]. Trong do,
phuong phap tiéu biéu ciia nguyén tic nay la phuong phap
ddng két tua. Khi tong hop hat nano sit tir bang phuong
phéap dong két tua thi kich thudce hat phy thue vao pH moi
truong, nong do cac tién chat [8], [4].

Bén canh kha ning thu tach acid nucleic tir mau bang hat
nano sit tir, chat lugng va d¢ tinh sach cta cac phéan tir nay
ciing 12 mot yéu t6 quan trong cin phai dam bao. Cac hat
nano st tir ¢ thé lién két khong chon loc véi ca acid nucleic
va protein. Do d6, qua trinh thu tach acid nucleic can sir dung
thém chét gitip hép phu chon loc acid nucleic véi hat nano

Abstract - - Isolating nucleic acids from biological samples is a
basic task carried out frequently in molecular biology field. The
application of ferromagnetic nanoparticles for a simple, quick
nucleic acid isolation process is the goal of this study.
Ferromagnetic nanopatrticles are synthesized by a copercipitation
method using a mixture of Fe,SO, and FeCl;in a non - oxygen
condition and a strong alkaline medium with pH =12.3. Factors
affecting quantity and quality of isolated DNA were invested,.
Based on this, DNA isolation process was formed with identified
parameters: pH = 8, NaCl solution 3M, PEG 6000 10%, 25°C, then
washed by EtOH 99%.

Key words - ferromagnetic nanoparticles; nucleic acid isolation;
PEG; NaCl; ethanol.

sat tir. Thong thudng cac phan tir protein chia cic nhom ua
nudc ra bé mit, tao nén kha ning tan trong nudc clia protein.
Nong d6 mubi cao 1a mot yéu tb gy tia protein, han ché sy
hoa tan cua protein trong moi truong [5]. Polyethylene
glycol (PEG) c6 trong lwgng phan tir cao dugc nhan thay co
kha nang giam sy hat bam cua protein 1én hat nano sat tir [6].

Tir cac van dé noi trén, nghién ctru dwoc thuc hién
huéng dén tim ra phuong phap tach chiét acid nuleic, ma
cu thé ¢ day 1a Deoxyribo Nucleic Acid (DNA) méi bang
hat nano sét tir ty tong hop tai phong thi nghiém. Phuong
phéap nay nhanh hon, don gian hon, an toan hon so véi
phuong phap héa hoc truyén thong.

2. Két qua nghién ciru va khao sat
2.1. Tong hop hat nano sit tir

2.1.1. Khado sat anh huong cua oxy lén tir tinh cua hat nano
sat tie

Hat nano sit tir dugc tong hop theo phwong phap dong két
tua dung dich ‘FeZSO~4 0,1 Mva dur}g dich FeCl3 0,2 M trong
moi treong kiém. Moi thi nghiém tong hop duoc 1dp 3 lan.

Thi nghiém dugc thyc hién ¢ pH = 12, nhiét d6 60°C va
khuay tir 400 vong/phit. Ty 1¢ mol Fe*": Fe**: OH 1a 1:2:8.
Dung dich amoniac dugc dung lam chat tao méi truong
kiém va nho giot tur tir vao hon hop dung dich mudi Fe2SO4
\(é Feplg. San ph?lm thu duoc sau phan &ng duoc rira nhiéu
lan bang nudc cat dén khi pH nudce rira vé 7 va bao quan
trong nudc cat da suc khi tro.

Trong thi nghiém 1 phan g thuc hién trong moi truong
suc khi tro. O thi nghiém 2, phan (g dong ket tua xay ra
trong dicu kién khong suc khi tro. San pham cua thi nghiém
1 va thi nghiém 2 lan lugt goi 1a MNP a va MNP b.

Phan tng dong két tiia xay ra trong thi nghiém:
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Fe?* + 2Fe3* + 80OH > Fe304 + 4H,0

Thoi gian hat nano sat tir ling g(uéng ddy binh thuy tinh
va tao ra sy phan 16p dugc dung d¢€ so sanh so bd twong déj
kich thudc va tir tinh cia MNP a va MNP b. Thoi gian dé
nam cham hit sach hat sat tir ra khoi moi truong dung dé
so sanh tuong doi tur tinh cua hai mau san pham.

Khong c6 su chéch léch 16n vé thoi gian lang cia MNP
a va MNP b. Tuy nhién, mau MNP a bi hut boi nam cham
nhanh hon so vdi mau MNP b.
2.1.2. Khao sat anh huong cua pH méi truong lén kich
thuwoc va tir tinh hat nano oxit sat tu

Yéu t6 pH moi truong dugc thay doi tai cac gid tri pH
1a12; 12,3 va 12,6. Phdn img tong hop dugc tien hanh trong
diéu' kién suc khi tro, nhiét d¢ moi truong nhiét 4o 60‘{C va
khuay tir 400 vong/phut. Moi thi nghiém duoc 1ap 3 lan.

Ba thi nghiém dugc thgc hién trong diéu kién khong co
oxi, nhi¢t d¢ 60°C va khuay tir 400 vong/phut.

Bing 1. Diéu kién ciia cac hé phdn img

Thi Ty 1€ mol e s Ky hiéu

STT| hghiém Fe? Feop- [PH moi truomg | pham
1| TN1L 1:2:8 12 MNP1
2 | TN2 1:2:16 12,3 MNP2
3 | TN3 1.2:32 12,6 MNP3

Vé kich thude hat, MNP 2 va MNP 3 c6 thoi gian ling
lau hon MNP1. Sau 10 phat, MNP1 da tach 16p 13 rét.
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Hinh 1. Hat nano sdt tir:(a)Huyén phii hat nano sdt tir;
(b) Hat nano sat tir sau thoi gian lang 10 phut
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Hinh 2. Hat nano sdt tt‘r.'(a)—(b)Ma’~u~/\/[NP1 Va MNP2 trude
va sau khi bi nam cham hut; (c)-(d)Mau MNP2 va MNP3 trucc
va sau khi bi nam cham hut

ﬂVé tur tinh, MNP2 ¢6 tir tinh manh nhét trong 3 mau san
phém. Sau 10 gidy, hau hét cac hat nano oxit sat tr MNP2
da bi hut lai boi nam cham, trong khi MNP1 va MNP3 bi
hat cham hon.
2.2. Tdch chiét DNA bing hat nano sit tiv

Dich té bao vi khuan Bacillus subtilics sau khi nudi qua
dém duoc thu nhan va tién hanh ly giai pha mang té bao bang

SDS. pH moi truong duge duy trinh bang dém TE 1X. Dich
ly giai dugc tron déu voi binding buffer (PEG 6000 10%,
NaCl 1,5 M), rdi i1 v6i Img hat nano sit tir trong 10 phut. Tiép
theo, loai dich, thu giit hat nano sit tir va rira lan 1 trong
ethanol tuyét doi, rira 1an 2 véi ethanol 70%. Sau cing, giai
hip DNA khéi hat nano sét tir béng dém TE 1X, pH=8. Lugng
DNA tach dugc danh gia bang phuong phap do d6 hap thu
quang & bude song A260 va A280 va phuong phéap dién di.
2.2.1. Khao sat anh huong cua pH méi truong

Céc gia tri pH moi truong khao sat: 7, 8, 9 va 10 pH
mdi truong khong anh huong rd rét 1€n lugng DNA vi
khuén tach bé“mg hat tran nano sit tir. Luong DNA thu duoc
cao nhat khi pH méi truong bang 8.Quan hé giita luong
DNA tach dugc va pH méi truong duoc thé hién & Hinh 3.

DNA dugc coi la tinh sach khi ty s6 A260/A280 nim
trong khoang 1,8-2. Tai cac mic pH khao sat, DNA thu
duoc déu chua dat yéu cAu tinh sach.
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Hinh 3. Gia tri A2eo va do tinh sach ciia DNA thu duoc
khi tach ¢ cac pH khdc nhau

2.2.2. Khao sat anh hwong cua thoi gian u

Céc thi nghiém khao sat dugc thuc hién & pH = 8. Cac
gia tri khao sat: 5 phut, 10 phat, 15 phat va 20 phat.

Tai cac thoi gian 0 khac nl}au, lugng DNA thu dugc
khong c6 sy chénh 1éch dang ké.

Nhin chung, DNA thu dugc chua tinh sach. Hinh 4 biéu
dién cac két qua khao sat thoi gian u.
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Hinh 4. Gid tri Aze0 va do tinh sach ciia DNA khao sat thoi gian u
2.2.3. Khdo sat anh hiong ciia nong dé NaCl

Yéu t6 pH va thoi gian u duoc gitr c¢b dinh 1an luot &
pH = 8 va 5 phut. Cac mirc ndong d¢ NaCl dugc khao sat 1a
1,5M; 2M; 2,5 M va 3M.



68 Nguyén Twong Van, Pham Thi Thu Van, Ng6é Diéu Quynh, Bang Blrc Long

Lugng DNA thu dugc ting theo su ting ndng do NaCl
trong binding buffer, DNA tach duoc nhiéu nhat tai ndng
d6 NaCl 3M (Hinh 5).

Ty s6 A260/A280 ting dan khi ndng do NaCl khao sat ting.
Tai gia tri khao sat 2,5 M va 3M thi ty s6 A260/A280 nam trong
khoang 1,8-2; DNA tach chiét dat yéu cau tinh sach.
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Hinh 5. Gia tri A2 va dg tinh sach ciia DNA thu dwoc
khi tach ¢ cac nong dé NaCl khac nhau

Hinh 6. Két qua dién di DNA tich tir té bao vi khuan bang cdc
nong do NaCl lgha'c nhau (Ghi chi.. M]i M2, M3 va M4 lan luot
la cac san pham tach twong ung voi nong dé NaCl 3M; 2,5M;
2Mva 1,5 M)

2.2.4. Khao sat luong hat nano sdt tir can sir dung

Yéu t6 pH, thoi gian u va nong d6 NaCl dugc giir ¢d
dinh 1an luot 6 pH = 8 va 15 phut va 3M.

Cac bang DNA dién di c6 bé day ting dan tir mau a dén
mau e. Diéu nay cho thiy luong DNA thu dugc ting dan
v6i su tang luong hat st dung. Ket qua nay phu hgp vai gia
tri d6 hip thy quang ma cac mau khi & budc song A260.

Véi ke‘g qua tl}u duoc, co thp udc luong tuong déi lwong
hat nano sat tiro can st dung de th}l tach toi da lwong DNA
tr mau vi khuén c6 mat do 10° té bao/ml 1a 2,5-3 mg cho
1,5ml dich nuéi cay.

2.2.5. Khdo sdt cic nong dé ethanol trong giai doan rira tiia

Luong DNA thu dugc khi rira tiia bang ethanol tuyét
dbi cho gié tri A260 cao nhét; 0,63. Trong khi, lugng DNA
thu dugc giam dan khi str dung ethanol nong d¢ thap lam
chit rira; cu thé 1a gid tri A260 cta mau khi rira véi ethanol
99% va ethanol 70% dat 0,55; mau rira v6i ethanol 99% va
ethanol 50% dat 0,51. Trong khi d6, cac mau déu dat do
tinh sach voi ty s6 A260/A280 nam trong khoang 1,8-2,0.

2.2.6. Khao sat anh hwong cia nhiét do lén kha nang thu
hoi DNA

Céc muc nhiét do khao sat: 25°C, 37°C, 65°C. Yéu t6
pH, thoi gian u, néng d6 NaCl va nong d6 ethanol dugc gitr
¢b dinh lan lugt & 8,15 phat, 3M va 99%.
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Hinh 7. Gia tri A2e0 va do tinh sach cuia DNA
khi thu tach véi cdac lwong hat sat tir khac nhau

Hinh 8. Két qua dién di cic méu DNA tach béngfa'c luong hat
nano sat tir khéc nhau.a,b,c,d va e: lan luot la mau su dung cdc
lwong hat sat twr 0,5mg; 1mg; 1,5mg; 2mg; 2,5mg va 3mg.
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Hinh 9. Gid tri Ao va doé tinh sach cua DNA
khi rita tiia ¢ cdc nong dé ethanol khdc nhau

Hinh 10. Két qud dién di ca'~c méu DNA rira véi ethanol céc néng
do. 1, 2va 3: lan luot la mau riva voi ethanol 50%, 99% va 70%
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Hinh 11. Gia tri A260 va do tinh sach ciia DNA
khi giai hap ¢ cac nhiét do khac nhau

Co su giam 16 rét lugng DNA thu dugc khi tang gié} tri
nhi¢t do giai hap (Hinh 11). Khi nhi¢t do giai hap bang
65°C, luong DNA thu dqqc chi con bang mot ntra lugng
DNA thu dugc khi giai hap ¢ 25°C.
3. Ban luan
3.1. Tong hop nano oxit sit tir
3.1.1. Anh hwéng ciia oxy

Tir két qua so sanh sénﬂpha?q}m téng hop trong diéu kién
co va khong c6 oxy, c6 the thay 1a sy c6 mat cua oxy lam
giam tur tinh cua hat sat tir. Nguy€n nhén cua viéc giam tur
tinh c6 thé giai thich la do Fe3zO4 bi oxi hoa mdt phan thanh
sat(I11) hydroxyt theo phan tng sau:

4Fe304+ O, + 18 HO > 12Fe(OH)3
3.1.2. Anh hwéng ciia pH méi truong

Bdng 2. pH méi truong trudc va sau phan g

sTT| Hé phdn | pH trude pH sau Ty 1€ mol
rng phdn tmg | phan ing | Fe**:Fe*:0H"
1 H¢ 1 12 8 1:2:8
2 H¢ 2 12,3 9 1:2:16
3 H¢3 12,6 9 1:2:32

Luc ion trong dung dich phan tng la mot yéu té anh
huong t6i do tir hoa cua hat sat tir. Moi truong phan g c6
luc ion‘cao hon thi hat sat tir tao thanh c6 do tir hda thap hon
[7]. Diéu nay dang véi két qua thi nghiém, MNP2 bi hat boi
nam cham nhanh hon MNP3. Tuy nhién MNP1 c¢6 tir tinh
yéu hon MNP2, nguyén nhén c6 thé la do pH mdi truong
chua dat yéu cau. pH moéi truong sau phan img cua h¢ 1 1a 8,
thap hon murc toi thi€u can thiet cho phan img pH =9.

Kich thudc hat sit tir phu thudc vao d6 pH va luc ion
trong moi truong. Luc ion va pH moi trudng cang cao thi
kich thudc hat cang nho, boi vi hai tham so nay anh huong
cau truc hc:)a hoc bé mat ti’nh thé hat sat tir va dan dén’ su
tich dién bé mat hat [8]. K&t qua la MNP1 c6 thoi gian lang
nhanh hon MNP2 va MNP3.

3.2. Tdch chiét DNA béing hat nano oxit sit tiv
3.2.1. Anh hwéng ciia pH méi truong

Yéu tb pH mo6i trudng duge khao sat nham danh gia sy
anh huong dén kha nang keo tu cua hat nano sat tir voi
DNA va sy hap phu cta protein véi hat nano sat tir.

Vé nguyén 1y, mfzi loai protein bi tia va tach khdi pha
nudc tai gia tri pH dang dién (pl) twong tng. Tai mdt gia

tri pH khao sat co thé khong bién tinh hét cac loai protein
c6 trong dich ly giai. K€t qua 1a protein v6i DNA cung bi
tach chiéet, dan dén DNA thu dugc khong tinh sach.

Trong thoi gian U, dich ly giai va hat nano sat tir duge
vorted, DNA va hat sat tir két khoi lai véi nhau dudi tac
dung cua luc quay [3]. pH moéi truong khong anh huong
dén su két khoi nay. Do vay, lugng DNA thu dqu tai cac
gia tri pH khao sat khong co sy chénh 1éch dang keé.

3.2.2. Tac dong cua thoi gian u

Dé dam béo tach dugc hau hét DNA rakhoi dich ly giai,
thoi gian u duge khao sat. Tur Hinh 5, ¢6 the thay sau khi u
5 p}uit thi lugng PNA bam vao hat nano oxit sat tir dat 16n
nhat va khong d6i theo thoi gian.

3.2.3. Anh huéng ciia nong dé muoi

~ Dung dich NaCl n(‘“)n~g d6 cao dong vai tro lam chat gy
két tia protein. Cac chuoi PEG bao phu bé mét hat nano sat
tir, tir d6 han ché sy hut bam cua protein [6]. Vi véy, khi da
bi tua thi protein khong thé hip thu 1én hat nano sét tir va
DNA thu dugc s& khong con bi nhiém protein.

3.2.4. Anh hwéng ciia nong dé ethanol

Phic hé DNA va hat nano st tir sau khi thu tach can
duogc xur ly dé loai cac ion, chit bam sot lai. Ethanol véi cac
noéng d6 khac nhau dwoc ding lam chét loai rira trong
nghién ctru nay. Tuy nhién, mot van dé dat ra la liéu DNA
€0 bi rira tréi, trong khi DNA c¢6 kha nang tan trong nudc.
Két qua khao sat cho thay gia thiét dat ra la dung.

3.2.5. Anh huong cua néng do nhiét do

Khi thém dém TE vao tua dé giai hap, cac phan tir nude
s€ tuong tac vdi cac phan tir DNA bé‘mg lién két hydro va
pha bo sy hip phu giita DNA va hat sat tir. Nhiét do cao
gitip day nhanh qua trinh giai hap, tuy nhién, DNA de bi
phan hiy & nhiét do cao. Tur két qua thu dugc thay rang
lwong DNA thu dugc giam khi nhiét do giai hp tang.

4. Két luan

Vi két qua nghién ctru dem lai, quy trinh tong hop hat
sat tr co' ban da hoan chinh va tu tong hop duge san phdm
mong muon.

Viée thu tich cac phan tir acid nucleic, ma cu thé 1a
DNA, bing hat sét tir tr tong hop ciing da thanh cong; DNA
tach dugc dat yéu cau tinh sach. Phwong phap nay hoan
toan ¢ thé mo rong 4p dung cho viée tach chiét RNA trong
mau pham sinh hoc khac nhu huyét thanh.

TAI LIEU THAM KHAO

[1] A. Bandyopadhyay, S. Chatterjee and K. Sarkar (2011). “Rapid
isolation of genomic DNA fromE. coli XL1 Blue strain approaching
bare magnetic nanoparticles”. Current science, vol. 101, no. 2.

[2] An-Hui Lu, E. L. Salabas, and Ferdi Schuth (2007).” Magnetic
Nanoparticles: Synthesis, Protection, Functionalization, and
Application”, Angewandte Chemie Int., Vol 46, pp 1222 — 1244.

[3] Daniel C. Leslie, Jingyi Li, Briony C. Strachan, Matthew R. Begley,
David Finkler, A. L. Bazydlo,N. Scott Barker, Doris M. Haverstick,
Marcel Utz, and James P. Landers (2012)”, New Detection Modality
for Label-Free Quantification of DNA in Biological Samples via
Superparamagnetic Bead Aggregation”, Journal of the American
Chemical Society Article, Vol 134, pp 5689—5696.

[4] http://vietsciences.free.fr/thuctap_khoahoc/thanhtuukhoahoc/chetao
hatnanooxytsattutinh.htm


http://vietsciences.free.fr/thuctap_khoahoc/thanhtuukhoahoc/chetaohatnanooxytsattutinh.htm
http://vietsciences.free.fr/thuctap_khoahoc/thanhtuukhoahoc/chetaohatnanooxytsattutinh.htm

70

Nguyén Twong Van, Pham Thi Thu Van, Ng6é Diéu Quynh, Bang Blrc Long

[5]
[6]

[71

(8]

L& NgocTu (2002). Héa sinh céng nghiép. Nha xuit ban Khoa hoc
Ky thuat, Ha Noi.

Martina Pilloni, Julien Nicolas,Véronique Marsaud, Kawthar
Bouchemal, Francesca Frongia, Alessandra Scano, Guido Ennas,
Catherine Dubernet (2010)”. PEGylation and preliminary
biocompatibility evaluation of magnetite-silicananocomposites
obtained by high energy ball milling”, International Journal of
Pharmaceutics, vol 401,pp 103-112.

M. Mohapatra and S. Anand (2010), “Synthesis and applications of nano-
structured iron oxides/hydroxides— a review”. International Journal of
Engineering, Science and Technology, Vol. 2, No. 8, pp. 127-146.

Pedro Tartaj, Maria del Puerto Morales, Sabino Veintemillas-

(0]

[10]

Verdaguer, Teresita Gonzalez-Carre no and Carlos J Serna (2003).
“TOPICAL REVIEW: The preparation of magnetic nanoparticles
for applications in biomedicine”, Journal of physics d: applied
physics, Institute of physics publishing.

Sophie Laurent, Delphine Forge, Marc Port, Alain Roch, Caroline
Robic, Luce Vander Elst and Robert N. Muller (2008), “Magnetic
Iron Oxide Nanoparticles: Synthesis, Stabilization, Vectorization,
Physicochemical Characterizations, and Biological Applications”,
Chemical Reviews, Vol. 108, pp 2064-2110.

Trin Yén Mi, Duong Hiéu Pau va Lé Van Nhan (2011). “Khao sat
anh huéng ctia ndng d6 tién chat 1én khich thudc va tir tinh hat nano
oxid sét”. Tap chi Khoa hoc Dai hoc Can Tho 2011:20b 272-280.

(BBT nhdn bai: 20/07/2015, phan bién xong: 24/07/2015)



