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TOM TAT 

Trong linh vuc sinh hoc phdn tu. thang DNA la ddu chudn khdng the thieu Nghien 
ciru ndy phdt triin phuang phdp mdi tao thang DNA nhanh vd hiSu qud thong qua cdng cu 
tin sinh hoc di thiit ki cdc cap mdi bdt cap dac hieu tren khuon plasmid duy nhdtpHT254, 
cho sdn phdm PCR vdi kich thudc khdc nhau tic 100 bp din 2000 bp. Cdc sdn phdm PCR 
sau do dugc tinh chi, xdc dinh nong do DNA vd tiin hdnh phdi trgn. Sdn phdm thu dugc la 
cdc thang DNA thang khdc nhau vdi cdc vach phii hgp muc dich sir dung. 

Tirkhda: Thang DNA, pHT254, PCR, HTIOO, HT200. 

ABSTRACT 

Synthesis of DNA ladder by bioinformatic and PCR technique based on unique plasmid 
DNA ladder is an indispensable marker in molecular biology. This study developed a 

new method to create quickly and efficiently DNA ladder via the bioinformatics tools to 
design specific primers paired on unique plasmid pHT254. the result of the PCR technique 
is DNA fragments with different sizes from 100 bp to 2000 bp. The PCR products then 
were purified and carried out mixing. Resulting product is different DNA ladders that 
contain the wishes Unci, due to the mixing of each individual PCR products. 
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1. Gidi thieu 

Hien nay, hai phuong phap thdng dung truyen thong tao thang DNA dupc sit 
dung la ndi khdng hoto toto cac doan DNA cd kich thudc xac dinh va cat gidi han 
plasmid cua Escherichia coli [6], bd gene bacteriophage hay bd gene cua Tenebrio 
molitor [4]. Ddi vdi phuong phap ndi khdng hoto toto, cac phto tu DNA mach thing 
dupc ndi vdi nhau qua lien ket cdng hda tri phpsphpdieste bdi enzyme ligase, mdt hin 
hgp cac phto tu DNA cd kich thudc khac nhau se dugc tao ra sau phto iing ndi khdng 
hoto toto. Ddi vdi phuang phap su dung enzyme cit gidi han, phto tu DNA nhu 
plasmid tu Escherichia coli hoac bd gene phage lamda dugc cjt gidi ban bdi enzyme 
cat gidi ban cu thi cd trinh ty nhan biit ciia nd, tao ra nhtmg phto tu DNA cd kich 
thudc xac dinh [3, 6]. Uu diim cua hai phuang phap truyin thing nay la don gian, de 
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tien hanh va it tfin chi phi. Tuy nhien, cac vach DNA dugc tao ra phu thuoc vao s6 lan 
lap lai vi tri nhan biet cua enzyme cat hay su noi ngau nhien cua enzyme noi nen gay 
kho khan trong viSc kiim soat n6ng do va kich thuac cac vach theo mong muon. [1] 

Ben canh do, phuong phap tao thang chu§n DNA bang ki thuat Multiplex-PCR 
ho^c PCR dua tren khuon la plasmid hay DNA cua phage lamda dang dugc quan tam, 
ap dung rong rai trong nhieu phong thi nghiem va cong ti thucmg mai nhu Sigma, 
Pharmacia, Life Technologies, Boerhinger-Mannheim...[l, 5]. Uu diem ciia phucmg 
phap nay la nong do va kich thuoc phan tir cac vach cua thang dugc dieu chinh theo 
mong muon nho kiem soat so chu ki cua phan iing. Thong thuang moi doan DNA co 
kich thuac phu hgp se dugc dong hoa vao mot plasmid khuon dh tien hanh PCR, qua 
trinh tren doi hoi so lugng plasmid khuon phai tuong duang voi so vach DNA mong 
muon nham xdy dung thang DNA. 

Huang tiip can cua nghien cuu nay nhSm su dung cong cu tin sinh hgc trong qua 
trinh thidt kh m6i va kk hgp vai ki thuat PCR dS tao ra cac phan tii DNA co kich thuac 
khac nhau dua tren mgt khuon plasmid duy nhat do nhom nghien cuu phat trien. Ket qua 
nay se giup lam tiln de de tag dung trong qua trinh tu tao nhanh thang DNA trong cac 
phong thi nghiem, giam kinh phi khi su dung cac san pham thang thuong mai. Ngoai ra 
san ph4m PCR la rieng le nen rdt dl dang trong viec tao ra cac thang co kich thuac tron 
tram voi n6ng do va kich thuoc mong mu6n, tien lgi cho muc dich ciia nguai su dung. 

2. V t̂ lieu - phu'<mg phap 

Plasmid 
Plasmid pHT254 dugc diing lam khuon cho toan bo cac phan iing PCR, pHT254 la 

DNA dang mach vong, g6m 7937 bp (Hinh 1), plasmid dugc cung cip bai Trung tam 
Khoa hgc va Cong nghe sinh hgc, Truang Dai hpc Khoa hgc Tir nhien, DHQG TPHCM. 

.GHISS.I in ••pRnHJ' 
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Hinh 1. Bdn d6 vector pHT254 vd vi tri bat cap cua moi thiet ke 
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Mdi vii quy trinh PCR 
Cac cap mdi dac hieu nhim thu nh?n cac doan DNA cd kich thudc khac nhau 

duoc thiit ki bing phin mim Clone Manager dya fren plasmid khudn pHT254, trinh tu 
va chiiu dai ciia mdi dugc md ta d Btog 1. Nguyen tac thiet ke cac mdi_dugc thyc hien 
nhd cac thuat toto cua phin mim sao cho cac cap mdi dac hieu vdi mdi phto ling thu 
nhto timg sto phim DNA cd kich thudc trdn trtoi tir 100 - 2000 bp. Cac cJp mdi thiet 
ki (Btog 2) dugc sir dung cho phto ling PCR di danh gia so bp ve dp dac hieu va kich 
thudc sto phim fren khudn pHT254. 

Thtoh phin phto ling PCR; Taq buffer IX (Cdng ti HT-Biotech), dNTP 200 mM 
(Fermentas), mdi 0,3 pmol/pl (Macrogen), Taq DNA polimerase 2 pl/100 pi phto iing 
(HT-Biotech), plasmid khudn pHT254 (Trung ttoi Khoa hpc va Cdng nghe sinh hoc) 
100 ng/100 pi phto ling. 

Bdng 1. Trinh tu22mdt dugc thiit ki dimg trong cdc phdn img PCR 

Moi 

ON1609 

ON1610 

0N1611 

ON1613 

ON1614 

ON1615 

ON1616 

ON1617 

ON1618 

ON1619 

ON1620 

ON1621 

ON 1622 

ON1623 

ONI 624 

ON 1625 

ON 1626 

Trinh tu nucleotide 

(5'-3') 

AACAGCGGTAAGATCCTTGAGAGT 

GTCATGCCATCCGTAAGATGC 

TTCCGAAGGTAACTGGCTTCA 

GGATAAAGTTGCAGGACCACTTCT 

CTACAGGCATCGTGGTGTCAC 

TACGGATGGCATGACAGTAAGAG 

GTTGCTGGCGTTTTTCCATAG 

GGGATCATGTAACTCGCCTTG 

GGCGGTGCTACAGAGTTCTTG 

CGTTTCCACCGGAATTAGCTT 

GGTAGATCCCCTAATTTTCGTACCAT 

GTTTTTGCTCACCCAGAAACG 

TTTCTCATAGCTCACGCTGTAGGT 

GGOTGGTTTTTCTTTTCACCAG 

TTCTTCCGTGATTCCTTGAACA 

AGGCGATTAAGTTGGGTAACG 

AAAAGGCCAGGAACCGTAAAA 

Dp dai 
(nu) 

24 

21 

21 

24 

21 

23 

21 

21 

21 

21 

26 

21 

24 

22 

22 

21 

21 

Nhiet do 

nong chay 

('C) 

62 

61 

59 

63 

63 

63 

59 

61 

63 

59 

63 

59 

63 

60 

58,5 

59 

58,5 
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ON1627 

ON1628 

ONI 629 

ON1630 

ONI631 

ATAGTTAATGATCAGCCCACTGACG 

CTTCTCTTCCGTTTCAGCAACA 

TGGAGATGACTTGCTTAATTCCAC 

GCGAAACCCGACAGGACTATAA 

CCACGATGCCTGTAGCAATG 

25 

22 

24 

22 

20 

63,5 

60 

62 

60,5 

60 

Bieu kien phto ling PCR tdi uu nhSm thu nhan cac doan DNA cua timg cap mdi: 
nhidt dd bit cap mdi, ndng dp Mg^*, ndng dp mdi dugc khto sat. Trong dd, nhidt dp bit 
cap mdi dugc khao sat d 54°C, 55°C, 56°C, 57°C va 58°C. Viec lya chpn nhiet dp khao 
sat dya vao mdc nhiet dp Tm-5 ciia mdi cd nhidt dp ndng chay thip nhit 58,5''C va mdi 
cd nhiet dp ndng chay cao nhit 63°C. Ndng dp Mg^* dugc khao sat d I mM, 1,5 mM, 2 
mM, 2,5 mM. Ndng dp mdi dimg cho phto iing PCR dugc khao sat d 0,2 pmol/pl, 0,3 
pmol/^1, 0,4 pmol/pl, 0,5 pmol/pl. Qua khao sat nhidt dd bit cap mdi, chpn ra mdt hoac 
hai nhi|t dp bit cap mdi cd thi dimg chung cho tit ca cac phto img PCR thu DNA. Sau 
dd tien htoh phto irng PCR thu nhto cac doan DNA cua timg cap mdi cu the vdi diiu 
kien da tdi uu, sto phim PCR dugc didn di phto tach fren gel agarsose 2% (Invitrogen) 
da bd sung Safe view (Invitrogen) frong dung dich TAE IX (40 mM Tris-acetate and 2 
mM EDTA, pH 8.0) va dugc tmh sjich qua PCR purification kit (Qiagen). Cac sto 
phtoi PCR sau dd sd dugc phdi frdn vdi nhau tao thtoh cac thang DNA. 

Bdng 2. Cdc cgp moi diing cho phdn img PCR cho sdn phdm vol kich thicdc Iron trdm 

C$p moi 
Forward 
ON1611 
ON 1609 
ONI611 
ON 1609 
0N1611 
ON1613 
ON163I 
ON1613 
ON16I5 
ON1613 

Reverse 
ON1618 
ON1610 
ON 1622 
ON1614 
ON1616 
ON1618 
ON1618 
ON1622 
ON1618 
ON1616 

San pham 
PCR(bp) 

100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 

C^p moi 
Forward 
ON1631 
ONI617 
ON1615 
ON1619 
ONI621 
ON1621 
ON 1623 
ON 1623 
ON1625 
ON1627 

Reverse 
ON1616 
ON 1626 
ON1616 
ON1628 
ON1630 
ON1626 
ON1624 
ON 1620 
ON 1624 
ON1628 

San pham 
PCR (bp) 

1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
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3. Kit qua - thao luan 
Dua fren plasmid khudn pHT254, 22 mdi dugc thiit ki tao thtoh 20 cap mdi d|t 

hieu cho phto img PCR di thu nhto cac sto phtoi cd kich thudc tir 100 - 2000 bp. Ket 
qua PCR dtoh gia so bd do dac hieu va kich thudc sto phtoi DNA cua timg mdi dupc 
dien di phto tich tren gel agarose cd kich thudc tii 100 ̂  2000 bp (Hinh 2). Ket qua cho 
thiy qua frinh thiit ki mdi dua fren khudn pHT254 da thtoh cdng, tat ca cac phto img 
diu cho vach stog phil hgp vdi kich thudc H thuyet. Tuy nhien, ket qua dien di tren gel 
cho thiy sto phim khuich dai doan cd kich thudc lOObp, 200 bp va 300 bp cho vach 
md hon so vdi cac vach cdn lai (Hinh 2A). 

H IM 300 100 400 5W WO 

(B) 

* 
2»n 

13W 
ISOO 

TOO 

400 

200 

M 1100 1200 1300 1400 I»Q_jjOQjTOQJWOUIp MO 

Hinh 2. Kit qud diin dt sdn phdm PCR tit 100 - 2000 bp tren gel agarose 2%: 
(A): Sdn phdm PCR tic 100 - 1000 bp; (B): Sdn phdm PCR tit 1100 - 2000 bp: (M): 
thang DNA ZipRuler Express (Thermo Scientific) 

Phto img PCR tiep tue dupc khap sat cac diiu kien tdi uu de thu nhto sto pham 
PCR tdt nhit. Kit qua khao sat da chpn lya dupc cac diiu kien phu hgp cho cac phan 
ling PCR vdi thtoh phto phto img PCR nhu sau: 

Bdng 3. Thdnh phdn toi icu cho phdn ung PCR 

dNTP 
Taq buffer 

Mĝ * 
Mdi 

Taq enzyme 
Plasmid pHT254 

200 pM 
IX 

1,5 mM 
0,4 pmol/pl 

2 pI/100 pi phto ung 
lOOng/lOOpl 

Chu ki nhiet dugc biSu diln trong Hinh 3: 



TAP CHi KHOA HOC DHSP TPHCM Huynh Thi Kim Phuong vi tgk 

95°C 

5 phut 

95°C 

30 giay \ 

\ ^ 55°C / 

30 giay 

72°C 

/ ikb/ 
phut 

72°C 

10 phut \ 

\ 
\ °̂̂  

OO 

Hinh 3. Sa do chuang trinh chgy PCR 
Ket qua dien di sto phtoi PCR vdi td hgp cac dieu kien da khao sat cho thay cac 

vach stog ro va duy nhat (Hinh 4). Dac biet la sto phtoi cd kich thudc 100 bp, 200 bp 
va 300 bp da dugc cai thien va tuong duong vdi cac vach cd kich thudc khac. Nhu vay, 
da thu nhto thanh cdng cac sto pham DNA muc tieu, cac sto pham nay sau dd dugc 
tinh sach bing PCR purification kit va tiin htoh phdi trdn thtoh thang DNA. 

Hinh 4. Kit qud diSn di tren gel agarose cdc sdn phdm PCR vai cdc dilu Uen dd 
•oi icu. (M): thang DNA ZipRuler Express (Thermo Scientific) 

Cic sto phim DNA cd kich thuac tir 100 - 2000 bp sau khi tinh sach dugc quy 
vi cac ndng dp khac nhau va tidn htoh khto sat ndng dp tdi uu cha mdi kich thudc 
DNA trong qua frinh phdi frdn (kit qua khdng dugc trinh bay). Kit qua didn di sto 
phim phdi trpn td hgp DNA cd kich thudc khac nhau vdi ndng dp tdi uu cho thiy cac 
vach DNA muc tieu phii hgp vdi kich thudc Ii thuyit, trong dd vach chi thi stog ban 
vdi ndng dp DNA cao han la vach cd kich thudc 400 va 800 bp, tuy nhien d mdt sd 
vach cd kich thudc gin nhau khdng dugc phto tach rd ret fren gel agarose (Hinh 4). Di 
phto tach cac doan gen vdi kich thudc gin nhau cto phai dien di tren btog gel Idn, thdi 
gito dien di Ito hon, lugng thang DNA nap vao giing cao. Do vay cin phdi trpn cac 
doan cd kich thudc khac nhau va phii hgp di ra dugc thang cd dp phto tach tdt ma 
khdng cin dien di Ito tren btog gel Idn. 
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Hmh 4. Kit qud dien di tren gel agarose cdc vach DNA co kich thuat tir 100- 200 bp 

So vdi mdt so thang DNA dii dugc ihuimg mai, sy chenh lech giiia cac vach kich 
thudc thdng thudng tir 200 - 300 bp, chinh vi vay chung tdi tien htoh phdi frdn cd chon 
lpc mdt sd kich thudc myc tieu va xay dyng nen 2 thang HTIOO va HT200 (Hmh 4), trong 
do vach stog chi thi la sto phtoi DNA cd kich thudc 400 bp va 1200 bp vdi thang HTIOO, 
vach 800 bp vdi thang HT200. So vdi thang phdi frdn dii cac sto phim DNA cd kich thudc 
til 100 - 2000 bp, thi cac thang HTIOO va HT200 cd cac vach phto tach ro ret va phii hpp 
hon di iing dyng Itoi thang trong cac thi nghiem phto tich vi kich thudc DNA. Ndng dp 
cu the cua cac vach DNA phdi frpn dupc trinh bay frong Btog 4 va Btog 5. 

Hinh 5. Kit qud dien di sdn phdm phii trdn. (A): Thang HTIOO: (B): Thang HT200 

Trong sinh hoc phto tii, ki thu^t dien di fren gel agarose dugc su dung rit phi 
bien, tuy nhien hiu hit thang DNA dugc sii dung trong nudc hien nay la sto phim 
thucmg mai til cac cdng ti nudc ngoai vdi gia flitoh cao, chinh vi vay di thuto tien cho 
qua frinh nghien cim va gitoi kinh phi, viec chu ddng tu tao thang DNA tai cac phdng 
thi nghiem vii trung tam nghien ciiu dang dugc quan tam din. 
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Bdng 3. Nong 
cdc vach DNA 
HTIOO 

do phdi tron 
trong thang 

Kich thudc 

v?ch D N A 

(bp) 

2000 

1500 

1200 

1000 

800 

600 

500 

400 

300 

200 

100 

Nong do 

(ng/pl)' 

100 

100 

200 

100 

100 

100 

100 

250 

100 

150 

200 

Bang 4. Nong do phoi trpn 
cdc vach DNA trong thang 
HT200 

Kich thirdc 

v?ch D N A 

(bp) 

2000 

1500 

1000 

800 

600 

400 

200 

Ndng do 

(ng/fil)' 

100 

100 

100 

200 

100 

200 

150 

Dua vao cac nghien cuu lien quan da dugc cong bo, qua trinh xay dung thang dua 
trSn vi|c dong hoa doan DNA co kich thuoc xac dinh vao mgt vector khuon, do vay 
vif c tiln hanh dong hoa tao hang loat plasmid tai to hop mang cac doan DNA co kich 
thudc khac nhau t6n nhieu thai gian va cong strc [1, 2, 5]. Viec sii dung ket hgp tin sinh 
hgc dh thi^t m6i tren mgt khudn pHT254 duy nhat va PCR thu cac doan DNA co kich 
thuoc khac nhau da khic phuc dugc nhiing khuyet diem con ton tai ciia chien luge sii 
dung kl thuat PCR t^o thang DNA. 

Kit qua cua nghien cuu da chiing minh kha nang ung dung cao ciia phuang phap 
vi qua qua trinh khao sat cho thay dieu kiSn phan iing PCR tuang doi giong nhau 6 m6i 
cap moi, tao thuan lgi cho qua trinh chuan bi cung nhu tien hanh tat ca cac phan iing 
PCR thu cac doan DNA, dem lai su thuan tien va hieu qua cho nguai sii dung. Ben 
cgnh do, viec chu dgng trong qua trinh phoi tron co chgn lgc cac vach DNA vai kich 
thuac mong mu6n giiip xay dung cac thang DNA phu hgp voi muc dich nghien cuu, 
thang DNA co the chi bao g6m mgt vai vach DNA co kich thuac phii hgp vai muc tieu 
ling dung (Hinh 7, Hinh 8). 6 phuong phap cat gioi han DNA plasmid hay DNA bg 
gene phage co kich thu6c san phim cat khdng thl kiim soat nhu thang DNA lamda cat 
bang HindUl va EcoVS cho kich thuac mgt s6 vach nhu la 564, 831, 947 va 1375 bp. 
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Trong khi do, phuong phap PCR thu DNA lam thang cho cac vach co thi kiiin scat 
nhu 100 200 300,400, 500 bp... gidp thuan tien ban trong qua trmh phan tich ket qua 
dien di, dac biet vdi cac vach cd sy chenh lech ve kich thudc khdng ldn. 

Hinh 7. Thang DNA vai bin vach muc tieu gom 400, 700, 1000 vd 1500 bp 

• b p 
l t 7 0 O 
l l 2 0 O 
| 9 0 0 
I-TOO 

Hmh 8. Thang DNA HTIOOB vdi cdc vach 100, 300, 500, 700, 900, 1200, 1700 bp 

4. Ket luan 

Da thiit ki dugc 20 cap mdi dac hieu tren plasmid pHT254. Chi vdi mdt khuon 
plasmid pHT254 da giup thu nhto dugc cac vach ca bto ciia thang tii 100 - 2000 bp 
trong cimg mdt diiu kien toi uu. Qua trinh phdi trdn cac thang theo nhiiu kich thudc va 
ndng dp khac nhau phu hgp vdi muc dich cua ngudi sir dung. 

Ghi chu: Nghien cuu ndy duac tdi tra bdi Dai hgc Qudc gia TP Hd Cbi Minh trong 
khudn kho nhiem vu thudng xuyen theo chuc ndng, md s6 TX201S-18-07. 
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