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NGHIEN CUU SANG LOC APTAMER PAC HIEU POC TO RICIN
Ngo6 Ngoc Trungl*, La Thi Huyénz, Tran Thi Bich Déoz, Lé Quang Huén’

Tém tit: Ricin la mét logi lectin thuc vit duoc tim thcfy nhiéu trong hat T hau
Dau. Do tinh chat gdy déc cao cho té bao nén ricin dwoc xép vio nhém cdc tic
nhén nguy hiém (nhém A) c6 kha ndng sir dung trong khiing bé hodc chién tranh c6
s dung vii khi huy diét lon (NBC). Muc tiéu cua nghién ciru nay la sang loc duoc
cdc aptamer ddc hiéu ricin dya trén ky thudt SELEX trén cot Nanosep 3K Omega.
Tir mot the vién cdc aptamer ban dau, nghién ciru nay da téi wu héa dwoc ty 16 nhan
soi don ADN (ssADN) bang cdp moi léch thong qua phdn iing PCR. Tiép theo la
qud trinh sang loc aptamer dic hiéu ricin bang chu trinh SELEX trén cét Nanosep
3K Omega. Két qua sang loc dwoc dwa vao vector tich dong pBT, bién nap vao vi
khudn E.coli DH5a dé chon ra cac dong aptamer dac hiéu ricin. Cdc dong aptamer
sau sang loc dwoc xdc dinh di lyc véi ricin bang phwong phdp Enzym — Linked
Aptamer Assay (ELAA). Cac aptamer co di lyc cao dwoc gidi trinh tw va dw dodn
cau triic khéng gian bang phan mém Mfold. Két qua sau 5 vong sang loc dd sang
loc duoc 03 aptamer co di luc cao vai ricin, trong do aptamer Ar5.9 co6 di lyc cao
nhat, gid tri K, = 108,11.

Tiwr khoa: Ricin; Aptamer dac hi¢u ricin; SELEX.
1. MO PAU

Ricin duoc biét dén nhu mot loai doc t6 sinh hoc doc vao bac nhit trong tu nhién. Hat
Thau Dau 14 mét trong nhirg ngudn chinh dé thu nhan doc té nay [1]. Trong cau trac phan
tu, ricin ¢o trong lugng phan tir khoang 64 kDa, duoc cAu tao boi 02 chudi polypeptid
(chudi A va chudi B) ndi voi nhau bang cau ndi disunfua (-S-S-). Trong céu trac khong
gian, ricin cudn x0dn tao thanh hinh ciu. Chudi A ciu tao tir 267 axit amin c6 khdi luwong
phan tir khoang 30 + 32kDa, 1 thanh phan chinh giy doc cho té bao. Chudi B do 262 axit
amin tao thanh khdi lwong phan tir khoang 34 kDa, c6 dic tinh lién két véi goc duong
galactose tao glycoprotein, chiu trach nhiém lién két voi mang té bao va van chuyén ricin
qua mang [9]. Trong quan su, do c6 ddc tinh cao ddi v4i té bao nén ricin duoc sir dung
nhu mét loai tdc nhan sinh hoc trong chién tranh st dung vii khi sinh hoc, hodc co thé
dugc s dung dé dau doc trong cac vu tin cong khing bd quy mé nho [10, 12]. Do do,
nghién ctru phat trién cac kit phat hién doc t ricin trong méi truong 1a can thiét nham dam
bao an toan cho dan cu va trang bi cho quan ddi phuc vu huén luyén sin sang chién dau.
C6 nhiéu phuong phap phat hién ricin trong méi truong, cac phuong phap phat hién dic
hiéu ricin hién nay déu st dung lién két cta phirc hop khang nguyén — khang thé [14]. Tuy
nhién, cac vat liéu chinh la khang thé don dong st dung trong cac phuong phap trén kho
san xuét, bao quan va d6i khi kho dat hang vi Iy do an ninh. Do do, vige tim kiém cac phan
tir sinh hoc ddc hiéu ricin thay thé khang thé don dong phuc vu san xuat kit phéat hién ricin
1a rét can thiét.

Aptamer la cac sgi don ADN hodc ARN co cAu truc dic biét va c6 kha nang gén két
dic hiéu voi cac phén tir dich khac nhau. Aptamer c6 cac tinh chat nhu 6n dinh vé mit hoa
hoc trong pham vi nhiét do cao, bién tinh thuan nghich va c6 thé dugc chon loc biang
phuong phap in vitro ma khoéng co phan ng mién dich [11]. Mat khac, aptamer duoc tong
hop mét cach nhanh chéng thong qua phan tmg PCR sau mot vai chu trinh, c6 thé d& dang
sira d6i va danh diu bang cac k¥ thuat don gian ma khong 1am anh hudng dén kha ning
lién két dac hiéu voi phan tir dich [3]. Aptamer hién nay dang dugc nghién ctru va ng
dung trong nhiéu linh vuc nhu chin doan, diéu tri, van chuyen thudc, phat hién doc td.
Ung dung aptamer dic hiéu véi ricin trong san xuét cac sinh phdm nhim phét hién nhanh
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doc t6 nay da duoc nhiéu nghién ciru thye hién. Nghién ctru cua Jijun Tang va cong su da
sang loc dugc 3 aptamer dic hiéu véi chudi B [7]. Mot nghién ciru cta Berta Esteban di
ung dung aptamer dic hi¢u chudi B nhu mot phan t sinh hoc chi thi cho sy ton tai cia
ricin trong moi truong bang phuong phép sir dung vi dng két hop huynh quang [4]. Nhim
tao dugc phan tir aptamer dac hi€u ricin, nghién ctu nay st dung mdt thu vién aptamer
(TV40) sang loc ricin bang k¥ thuat SELEX trén cot Nanosep 3K Omega. Két qua nghién
ctru da tao ra dugc 03 aptamer lién két ricin v6i d6 dic hiéu cao.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru va héa chit
2.1.1. Péi twong nghién ciiu

Ricin dang tinh sach dugc cung cép boi Vién Hoa hoc — M6i truong quan su.

Lectin tinh sach tir Pau tuong, Nim m&, Nim huong dugc cung cép bdi bd mon Hoa
sinh va Sinh hoc phan tit/Khoa Sinh hoc/Truong Pai hoc Khoa hoc Ty nhién Ha Noi.

Thu vién aptamer sir dung ky hiéu 12 TV40 duoc cung cip boi phong Cong nghé té bao
dong vat/Vién Cong nghé Sinh hoc. Thu vién aptamer bao gém mot trinh ty trung tam la
su két hop ngiu nhién cia 40 nucleotide, 2 dau cta thu vién duogc cu tric bsi 2 doan
nucleotide da biét trinh tw. CAu tric cia thu vién aptamer nhu sau:
5’-ATCCGTCACACCTGCTCTCATATG-N4 AGCTTTGGTGTTGTTGGCTCCCGTT-3.

Str dung cot sang loc Nanosep 3K Omega (gray), cia hdng Pall Corporation. Aptamer
sau khi U voi phan tir ricin s€ dugc dua 1én cdt. Cot sang loc nay s€ gilr lai cac phan tir
aptamer lién két véi ricin & lai mang. Thu dich trén ¢t s& dugc phirc hop aptamer — ricin.
Tir d6 tiép tuc thyuc hién cac vong sang loc tiép theo.

Vector pBT dugc sir dung dé tach dong aptamer sau cac vong sang loc. Vi khuén E.coli
DH5a duoc sir dung dé bién nap vector tach dong.

2.1.2. Cdc héa chdt chinh sir dung trong nghién ciru

Cac loai héa chit co ban dung trong nghién ctru: cao ndm men, tryptone, agar,
ampicilin, (NH4),SO,4, kanamycin, chloroform, isoamylalcohol, agarose, SDS, ethidium
bromide, nudc khir ion 2 14n, nude di xu Iy ARN va ADN, methanol, tween 20%, skim
milk, MgCl,, dung dich gbc cua dNTPs ( Hybaid, Germany) Tag Polymerase ( Promega,
Germany), cong hop Streptavidin-enzyme horseradish peroxydase (Invitrogen); TMB
(Invitrogen), cot sang loc Nanosep 3K Omega (Pall Corporation) va mdt sb héa chét tinh
khiét khéc.

2.2. Thiét bi nghién ciru

May i tim (Eppendorf, Dirc), ti cdy vo trung (Sanyo, Nhat), ti hat, may do pH
(Metter, Thuy Si), may Vortex (Rotolab OSI), may soi gel (Pharmacia, M¥), ti am 37°C,
28°C, may PCR (My), may ELISA (Synergy HT BioTek), may do nanodrop, ti lanh sdu
(Sanyo, Nhat), can phan tich 10* g (Mettler Toledo), bo dién di ADN (Nhat Ban),
pipetman cac loai (Gilson)... va mét s6 thiét bi nghién ctru khac.

2.3. Phwong phap nghién ctru:
2.3.1. Phwong phap tao ADN soi don (ssADN)

Nhan aptamer tir thu vién TV40 bang phan tmg PCR moi 1éch, cip mdi ApF2/ApR2.

Trinh tu moi xudi ApF2: 5> — ATCCGTCACACCTGCTCTCATA — 3’

Trinh ty moi nguoc ApR2: 5~ ATACGGGAGCCAACACCAAAGC -3’

Khao st ty 1¢ moi léch tdi wu trong phan tmg PCR nhan ADN soi don bang moi léch:
F/R: 1:1, 1: 1/5, 1: 1/10, 1: 1/20, 1: 1/30, 1: 1/40.

Chu ky nhiét caa phan tng PCR: budc 1: bién tinh 94°C trong 3 phit; budc 2: chu trinh
lap lai 30 chu ky (94°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 30 gidy); budc 3:
hoan thién san pham & 72°C trong 5 phut; budc 4: lam mét san pham PCR & 8-10°C.
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2.3.2. Phuwong phap sang loc aptamer ddc hiéu ricin

Quy trinh SELEX duoc thyuc hién c6 cai bién theo C.Tuerk va L.Gold [5]. Sir dung cot
sang loc Nanosep 3K Omega (gray) cia Pall Corporation.

Quy trinh sang loc aptamer dic hiéu ricin vong 1: Bién tinh 30 pL aptamer ¢ 95°C, 10
phut, sau d6 dit nhanh vao da 5 phut. B4 sung 30 puL aptamer d bién tinh vao 75 uL
PBSM, sau d6 bo sung tiép 7 pL ricin, tron déu hdn hop. Dé hdn hop & nhiét do phong 45
phut. Pua hdn hop 1én cot Nanosep 3K Omega (gray). Ly tam cot 12000 v/ph, 10 phut, thu
dich qua cot. Rira ¢ot 3 1an, mdi 1an dung 100 pL dém PBS 1X bang cach ly tim cot 12000
v/ph, 10 phut. Thu dich trén c6t: 30 uL, do néng dd aptamer va ricin cia cac phan doan
thu dugc trén may do nano drop.

Dich trén cdt duge sir dung 1am khuoén cho phan ung PCR moi léch dé dua vao vong
sang loc theo cac budc nhu trén. Chu ky nhiét: budc 1: bién tinh 94°C trong 3 phit; budce
2: chu trinh 1dp lai 30 chu ky (94°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 30 giay);
budc 3: hoan thién san pham ¢ 72°C trong 5 phat; budc 4: 1am mat san pham PCR & 8-
10°C.

2.3.3. Tach dong aptamer ddc hiéu ricin

Nhan gen s¢i d6i bang phan tng PCR véi cip moi ApF2/ApR2, ti 1é moi 1:1, khuon la
cac aptamer sau cac vong sang loc. Thanh phan phan tng: thé tich phan tng 25 uL bao
gom (12,5 pL Dream taq master mix, 1 pL ApF2 10 pM, 1 pL ApR2 10 pM, 2 pL
template, 8,5 uL H,0). Chu ky nhiét: budc 1: bién tinh 94°C trong 3 phut; budc 2: chu
trinh 1ap lai 30 chu ky (94°C trong 30 giay, 58°C trong 30 gidy, 72°C trong 30 gidy); budc
3: hoan thién san pham & 72°C trong 5 phut; budc 4: lam mat san pham PCR ¢ 8 -10°C
trong 30 phut.

Ghép ndi san pham PCR vao vector tach dong va bién nap vao té bao kha bién E.coli
DH5a: Str dung vector tach dong pBT, thanh phan phan tmg ghép ndi: Thé tich phan tmg
10 uL bao gdm (1 pL vector, 6 uL san pham PCR, 1 pL enzyme T4 ligase, 2 pL buffer).
Quy trinh 1am té bao kha bién theo phuong phap ciia Sambrook va cong su.

2.3.4. Chon dong cdc plasmid tdi t6 hop

Cac plasmid tai to hop duoc sang loc bang phan tng PCR khuan lac v6i cip moi
ApF2/ApR2. Thanh phan phan tmg PCR gdm: 12,5 uL Dream taq master mix, 1 pL ApF2
10 pM, 1 uL ApR2 10 pM, 10,5 pL H,O. Ding tim v tring nhit cic khuén lac trén dia
thach va nhiém vao 6ng PCR cé chira cac thanh phan cia phan tng. Tach plasmid theo
phuong phap mini-prep ctia Sambrook sir dung bo sinh phdm cta QIA gen.

2.3.5. Chon dong Aptamer dic hiéu ricin bang phwong phdp Emzym - Linked Aptamer
Assay (ELAA)[3]

Céc dong aptamer thu dugc dugc PCR voéi cap primer ApF2-Biotin/ApR2 véi ti 1€
1:1/40 (pmol). Chuong trinh chay twong ty nhu cac phan ting PCR tich dong, san phim
thu duoc phﬁn 16n 1a cac aptamer sgi don dugc biotin hoa. Cac aptamer nay dugc dua vé
cting nong d¢ khi gan két vai ricin trén khay polystiren.

100 pl ricin (5 ug/mL) dugc hoa trong coating buffer (50 mM bicarbonate buffer, pH
9,6) duoc U trong cdc giéng cua khay polystiren 16h. Dé loai bo ricin du thira, cac giéng
duogc rira ba 1an v6i 300 pl wash buffer, TPBS (PBS + 0,05% tween-20). Dia sau d6 duoc
phu v6i skim milk 5% pha trong PBS va 1 60 phut ¢ nhiét 46 phong, ria bang PBS 1X ba
lan. Tiép theo, 100 ul ADN aptamer biotin héa dugc thém vao cac giéng va u lic 6 nhiét
d6 phong trong 1h. Sau d6 cac giéng duoc rira voi TPBS 1X ba lan, sau do, rira tiép voi
PBS ba lan. B6 sung 100 pl dung dich streptavidin-HRP 100 pg/mL duoc pha lodng
2000X, u 60 phut 6 nhiét do phong. Sau khi rira, 100 pl TMB trong 10-20 phat ¢ nhiét do
phong. Mau ctia dung dich dugc ddi tir mau tring sang mau xanh. Mau ctia phan g dugc
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dimg lai bang 50 pl H,SO, (2M). Po do hép thu trén may synery HT (BioTek) & budc
song 450 nm.
2.3.6. Gidi trinh tw, xdc dinh gida tri K, va dw dodn cdu tric khéng gian ciia aptamer

Xac dinh gia tri Kg: Pé tinh toan K, chung toi cd dinh ricin véi néng d6 0,5 mg/mL
trén khay polystiren 16h ¢ 4°C va thuc hién twong ty nhu trong qua trinh chon dong, tuy
nhién thi nghiém nay duoc thuc hién v6i cing mot aptamer & cac ndng d6 khac nhau 5 nM
— 200 nM. Tir két qua do do hap thu thu dugc, dung d thi, xac dinh phuong trinh va gia
trj K4 dwa trén phan mém Origin 8.5.

Giai trinh tu cac aptamer dic hiéu ricin: Cac aptamer dic hiéu ricin dwoc tién hanh
phan Ung xac dinh trinh ty véi moi M13F. Qua trinh thuc hién trén may chuyén dung véi
hoa chat chuyén dung (Macrogen).

Dy doan céu hinh khong gian cia cac aptamer bang phan mém Mfold

(http://unafold.rna.albany.edu/?q=mfold) [15].
2.3.7. Phurong phdp thong ké sinh hoc trong xir Iy két qua thi nghiém: Tét ca cac két qua
nghién ciru duge thyc hién lap lai 03 1an, ldy gia tri trung binh va xu 1y sd lidu theo
phuong phép thong ké sinh hoc sir dung ham chuan véi do tin cay 95%, sai s6 cho phép oc
=5% [2].

3. KET QUA NGHIEN CUU

3.1. Nhén aptamer soi don (ssADN) tir thw vién TV40 bing phan rng PCR mdi léch,
cap ApF2/ApR2

DPé c6 thé tao ra dwoc cac aptamer c6 cdu tric 1a cac ADN soi don, tién hanh thi
nghiém PCR thu vién TV40 bang cip mdi ApF2/ApR2 véi cac ty 1¢é khac nhau, két qua
duogc trinh bay ¢ hinh 1.

1 23 4 5 6 7

300 bp
150 bp
50 bp

Hinh 1. Chon ty Ié méi léch trong phan iing PCR nhdn aptamer tir thu vién TVA40.
1.Marker 50 bp, 2.Sp PCR (i 1é méi 1:1), 3.Sp PCR (ti 1é méi 1:1/5), 4. Sp PCR (ti 1é moi
1:1/10), 5. Sp PCR (ti 1é méi 1:1/20), 6. Sp PCR (ti 1é moi 1:1/40),

7. Thue vién goc TV40.

Ty 1& mdi léch dong mdt vai trd quan trong trong qué trinh tao ra cac ADN soi don. Tir
Kkét qua dién di cho théy cac ti 16 moi 1/1, 1:1/5 va 1:1/10 xuat hién 2 bang: soi d6i, sgi
don. Tir ty 16 moi 1/20 dén ti 1 1:1/40 khong phat hién duoc bang dién di bing soi doi.
Céc san pham PCR ti 1é mdi 1:1/20; va 1:1/40 cho san pham soi don twong ddi gidng nhau
va gidng véi thu vién gde (giéng 7). Do vay, dé dam bao chéc chin cac sgi ADN thu duoc
da s 1a soi don, chung t6i lya chon ty 1€ mdi 1éch 1:40 cho phan ung tao ADN soi don
khudn cho qué trinh sang loc tiép theo.

3.2. Sang loc aptamer dic hi€u ricin

Céc aptamer dac hi€u ricin dugc sang loc theo chu trinh SELEX trén ¢t Nanosep 3K

Omega. Cot c6 thiét ké dé phtrc hop aptamer — ricin gitt lai trén cot, cic aptamer khong
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gén két v6i ricin s& duoc rira khoi cot. Sau mdi vong sang loc, thu lai dich trén cdt, xac
dinh nong d6 ssADN va ricin trén may nano drop. Sau 5 vong sang loc, két qua dugc trinh
bay dudi bang 1:

Bing 1. Két qua sang loc aptamer ddc hiéu ricin sau 5 vong.

Vong sang loc ssDNA diu vao | ssADN trén cot Ricin trén cot
’ (ng/pL) (ng/pL) (mg/mL)
1 300 11,7 0,91
2 290 13,3 0,52
3 305 18,7 0,61
4 298 19,4 0,60
5 300 19,1 0,60

Qua trinh sang loc s& dimg lai khi cac ssADN lién két véi cac phéan tir dich chiém wu
thé 16n trong hdn hop oligonucleotide hodc khi khong co6 sy ting lén cua cac
oligonucleotide lién két dich trong hai hodc ba vong SELEX lién tiép (su lién két dat t6i
ngudng va khong thé ting thém). Tir két qua thu dugc, chung t6i dimng qua trinh sang loc
sau 5 vong. Thong thuong, qué trinh sang loc dién ra tir 8-15 vong, tuy nhién trong nghién
clru clia chung t6i, sau 5 vong sang loc di thu dugc sb lugng ssDNA sau giai hap cao hon
60% so voi vong 1 va khong co dau hiéu tang 1én trong 2 vong sang loc gan nhat. Qua
trinh sang loc ket thuc tuong ty nghién ctru cta J. Tang ef al. sang loc chudi B ciia phan tir
ricin trén cot sac ky ai luc [7].

3.3. Két qua tach dong va giai trinh tw aptamer

San pham sau sang loc thu duoc dugc PCR va gin vao vector tach dong 1a pBT. Vector
sau d6 dugc bién nap vao vi khuan E.coli DH5a. Vi khuan E.coli DH5a duoc xur 1y véi
CaCl, d¢ mang té bao tré nén xdp, giup cho vector pBT (dd gin san pham PCR) c6 thé
xam nhap vao té bao mot cach dé dang hon. Giai doan tiép theo 1a sdc nhiét (42°C trong 60
gidy) dé kich thich su bién nap plasmid vao trong té bao. Sau do, t& bao dugc cdy trai 1én
moi truong dinh dudng, qua trinh phién ma va dich ma tao nén céac protein tuong ung. Gen
khang khang sinh dugc chon lam d4u hiéu chon loc dé phan biét nhiing té bao c6 tiép nhan
ADN plasmid trong sé nhitng té bao khong tiép nhan. Két qua nudi cay chon loc xanh
tréng cac khuén lac duoc trinh bay ¢ hinh 2.

Hinh 2. Két qud bién nap vao vector pBT vao té bao kha bién E.coli DHo.

Két qua cho théy san phém biér} nap vao vector pBT moc tbt trén moi truong chon loc,
cac khuan lac trang la nhiing khuan lac da c6 vector tach dong bién nap thanh cong nén
moc dugc trong modi trudng chira khang sinh (dau chuan chon loc). Chon dong bang cach
st dung phuong phap PCR tur khuan lac, chon ngau nhién 20 khuan lac tr moi dia nudi
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ciy E.coli & tién hanh PCR véi cap mdi ApFo/ApR,va chu trinh nhiét phu hop, két qua
cho thdy ¢ 23 dong cho 1 biang protein co kich thude khoang 100 bp (khong hién thi trong
bao cdo). Nhu vdy, kha nang 23 dong té bao nay déu chira plasmid tai t6 hop mang gen
dich. Tién hanh tach chiét plasmid cac dong da thu duge. Két qua chay dién di plasmid cia
18 dong duogc trinh bay ¢ hinh 3:

1 2 34 56 7 8 9 10111213 12 3 4 56 7 8 9 10

Hinh 3. Két qua tach chiét plasmid tdi t6 hop mang aptamer dic hiéu ricin.
Hinh 34:1: Ar4.1, 2: Ar4.2, 3: Ar4.3, 4: Ard4.4, 5: Ar4.5, 6: Ar4.6, 7: Ar5.1, 8: Ar5.4,
9: Ar5.5, 10: Ar5.8, 11:4Ar5.9, 12: Ar5.10, 13: Ar5.11;
Hinh 3B: 1: Ar5.13, 2: Ar5.14, 3: Ar5.15, 4: Ar5.16, 5: Ar5.17, 6: Ar5.18, 7: Ar5.21, 8:
Ar5.22, 9: Ar5.23, 10: Ar5.24.

Két qua chay dién di cho thay plasmid cé 3 bang dam, r6 nét, thé hién 3 trang thai khac
nhau ciia plasmid. Chiing té qua trinh chiét tach va tinh sach ADN plasmid da thanh cong,
loai bo hoan toan ARN va thu dugc plasmid tinh sach. Co thé két luan qua trinh tach dong
da thanh cong, thu duoc 23 dong aptamer dic higu ricin. Tién hanh x4c dinh kha ning lién
két ddc hiéu gitra cac aptamer thu dugc véi phan tir ricin bang phan ing ELAA, két qua 8
dong c6 ai lyc cao nhét dugc thé hién qua biéu dd sau:

0D450 - 630
5 5
.

14
©
1

0.6

0.4

0.2 4

0.0
Ardl  Ar45  Ard8 Ar54  Ar59  Ar5.17 Ar521 Ar522  BSA

Aptamer

Hinh 4. Kha nang gdn két ciia 8 aptamer c6 di lwc cao nhat voi ricin qua phan iimg ELAA.
Qua két qua ELAA cua cic dong aptamer, nhn thdy c6 3 dong Ar4.5, Ar5.4 va Ar5.9

c6 kha nang lién két manh nhat vdi ricin. Tlen hanh giai trinh tw va du doan cau trac
khong gian ctia 03 dong aptamer bang phdn mém Mfold, két qua thu dwoc nhu sau:

Qua mé hinh cau tric béc 2 cua cac aptamer Ar4.5, Ar5.4 va Ar5.9 cho thdy ca 3 ciu
trac nay déu c6 it nhat 01 ciu tric kep toc (hairspin loop), dac biét & Ar4.5 va Ar5.9 ¢6 t6i
2 céu trac kep toc két ndi v6i nhau. Nhitng céu trac nay da dugc mot sd nghién ctru trude
day chi ra rang d6 chinh la vung tao thanh lién két bt cap giita aptamer va ricin [7, 8].
CAu truc ciia Ar5.9 ciing tuong tu cdu trac cua aptamer SSRA1 dic hiéu ricin trong nghién
ctru cua Elise A. Lamont [6].
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Ar4.5: GTATCCGTCACACCTGCTCTCATATGCAGCATTGACGTAC
ArS5.4: GCGATTGACATCGTCCTGCCCCAGTCTCCGCCTTTTAACG
Ar3.9: TCGCCATGGTAAGATGTCTCGCTCTCGTTCGTGTCTTTAG
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Hinh 5. Trinh tu nucleotide va cau triic khong gian cua 03 dong Ar5.4, Ar.4.5 va Ar5.9
bang phan mém Mfold.

3.4. Xac dinh tinh dac hi¢u cia cac dong aptamer

03 aptamer c6 ai luc cao nhét véi ricin 1a Ard.5, Ar5.4 va Ar5.9 duoc sit dung dé xac
dinh tinh déc hiéu voi ricin. Cac aptamer dugc nhén lén bang phan tmg PCR mdi 1éch, san
phan PCR dugc dua Ve cung mdt nong do de thuc hién phan ing ELAA. Mau ddi ching
su dung la nhimmg nguon lectin ¢6 cau trac gan gidng vai ricin gdom c6 lectin tinh sach tir
dau tuong (Lpr), nam huong (Lnn), nidm md (Lawm) va d6i chung albumin huyet thanh bo
(BSA). Két qua ELAA dugc trinh bay trong bang sau:

Bing 2. Két qua xdc dinh tinh ddc hiéu véi ricin ciia cac aptamer (OD ssoum).

Aptamer Ricin BSA Lym Lot Lam
Ard.5 1,093 | 0,081 0,098 0,119 0,137
Ar5.4 1,079 | 0,097 0,095 0,104 0,124
Ar5.9 1,133 | 0,072 0,096 0,107 0,144

Lnn: Lectin tinh sach tir N4im Huong; Lpr: Lect,in tinh sach tir Bau Tuong
Lam: Lectin tinh sach tir Nam Mo
Két qua xac dinh ai lyc cho thay ca 3 dong aptamer déu c6 4i lyc véi ricin cao hon han

so voi cac protein khac dugc tach chiét tir cac nguon khac nhau (tir 7,86-11,8 lan). Trong 3
aptamer thi Ar5.9 c6 4i luc cao nhat, két qua nay ciing phu hop v6i cac nghién clru truge
day cua Elise’A. Lamont [5]. Aptamer Ar5.9 dugc st dung d€ xac dinh gia tri K4 cho cac
nghién ctru tiép theo.
3.5. Xac dinh gia tri K, cho aptamer dic hiéu ricin

Ky cua Ar5.9 duoc xac dinl} voi lugng aptamer biotin hoa tir 10-200 nM. Aptamer lién
két voi ricin (?ugc xac dinh bang cach do d¢ hép thu‘c"y buo’rg s()ng 450 nm. Két qua thu
duoc trong tién trinh thi nghiém dugc dung do thi bang phan mém Origin 8.5, phuong
trinh phu hop 1a dang hyperpol: y = P1.x/(P2+x):
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Nghién ciru khoa hoc cong nghé
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Hinh 6. Do thi xdc dinh gia tri K, cua aptamer Ar35.9.

Két qua tinh gia tri K4 cua Ar5.9 = P2 = 108,11, cao hon so véi aptamer dac hiéu ricin
chudi B cua Jang va cong su khi sir dung sdc ky ai luc dé sang loc (K4 dat 58 voi aptamer
C5 va 80 véi aptamer C1) [6]. Tuy nhién, K4 ctia Ar5.9 lai twong duong voi két qua sang
loc st dung mang loc két hop SELEX cua cing tac gia trén (Kq ctia aptamer A3 dat
105,41). Mot két qua nghién ctru khac cua Elise A. Lamout ciing dd xac dinh K4 cua
aptamer dic hiéu chudi B 1a 70 nM khi sir dung phuong phap SELEX [5]. C6 su sai khac
ndy do céc nghién ctru trén chi sir dung chudi B cho qua trinh sang loc nén dem lai sy dic
hiéu cao hon 1a st dung ca phan tir ricin dé sang loc trong nghién ciru nay. Gia tri K4 ciia
Ar5.9 cho thay aptamer nay c6 tinh chit dic hiéu cao véi ricin tuong duong voi cac cong
b trude day, du didu kién thyc hién cac nghién ciru tiép theo.

4. KET LUAN

Nghién ctu dd sang loc thanh cong 03 aptamer dic hiéu ricin bang phwong phap
SELEX trén c¢ot Nanosep 3K Omega st dung k¥ thuat PCR mdi léch. Cau trac bac 2 va
trinh ty ctia 03 aptamer c6 ai lyc cao nhét ciing da duoc xac dinh c6 t6i thiéu 01 cau trac
kep toc (hairspin). Aptamer Ar5.9 c6 i luc cao nhat véi ricin, gia tri Kq dat 108,11 du diéu
kién dé thyuc hién cac nghién clru vé tao kit tiép theo.
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ABSTRACT

STUDY ON SCREENING THE APTAMERS
FOR SPECIFIC BINDING TO RICIN TOXIN

Ricin is a member of lectin family derived from Castor Bean and be considered
as a very toxic substance for animal cells. Therefore, it is classified as a dangeous
agent and listed in the A group, which can be used in terrorism or mass destruction
war (NBC war). This study focused on screening the aptamers which had high
affinity to ricin by using SELEX technique applied on the Nanosep 3K Omega
column. From the aptamer library, the optimal conditions for maximum production
of the ssDNA by PCR were set up. The primary screening with SELEX technique
was carried out and the aptamers which had high specific binding to ricin were
picked up. The selected aptamers were then transferred into pBT cloing vector and
next introduced into the host cells (E.coli DH50,) to produce big quantities for futher
screenings with ricin. The affinity between the aptamers and ricin was determined
by ELAA method. Aptamers which had high affinity with ricin were sequenced and
used for secondary structure prediction by mfold sofiware. The result showed that
after 5 screening cycles, three aptamers were selected, in which the Ar5.9 have the
highest affinity with ricin with Kd = 108,11.

Keywords: Ricin; Aptamer specific binding ricin; SELEX.
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