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UNG DUNG TIN SINH HQC VA Ki THUAT PCR TAO THANG DNA
DUA TREN MOT KHUON PLASMID DUY NHAT
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TOM TAT

Trong link vuec sinh hoc phan tiz, thang DNA 1a ddu chuan khdng thé thiéu. Nghién
cizu nay phat trién phirong phdp méi tao thang DNA nhanh va hiéu qua thong qua cong cu
tin sinh hoc dé thiét ké cac cgp mai bat cgp ddac hiéu trén khudn plasmid duy nhat pHT254,
cho san pham PCR véi kich thuéc khac nhau tir 100 bp dén 2000 bp. Cac san pham PCR
sau do duoc tinh che, xdc dinh nong dé DNA va tien hanh phai trgn. San pham thu dwoc la
cac thang DNA thang kh&c nhau véi cac vach phu hop muc dich sir dung.

Tar khéa: Thang DNA, pHT254, PCR, HT100, 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 lines, due to the mixing of each individual PCR products.

Keywords: DNA marker, pHT254, PCR, HT100, HT200.

1. Giéithiéu

Hién nay, hai phuong phap théng dung truyén thong tao thang DNA duoc sir
dung 1a néi khong hoan toan cac doan DNA c6 kich thudc xac dinh va cat gigi han
plasmid cua Escherichia coli [6], bd gene bacteriophage hay bo gene cua Tenebrio
molitor [4]. DBéi v&i phuong phap ndi khong hoan toan, cac phan tir DNA mach thing
duoc ndi véi nhau qua lién két cong hoa tri phosphodieste bai enzyme ligase, mot hon
hop céc phan tir DNA c6 kich thudc khac nhau s& duoc tao ra sau phan wng ndi khong
hoan toan. DI véi phuong phap st dung enzyme cat giéi han, phan tir DNA nhu
plasmid tir Escherichia coli hoic b gene phage lamda dwoc cit giéi han bai enzyme
cit giGi han cu thé c6 trinh tw nhan biét cua no, tao ra nhitng phan tr DNA c6 kich
thudc xac dinh [3, 6]. Uu diém cua hai phuong phap truyén théng nay 1a don gian, dé
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tién hanh va it tén chi phi. Tuy nhién, cac vach DNA duoc tao ra phu thudc vao sé 1an
lap lai vi tri nhan biét cua enzyme cat hay sy ndi ngau nhién cua enzyme ndi nén gay
kho khan trong viéc kiém soat ndng do va kich thudc cac vach theo mong muén. [1]

Bén canh d6, phuong phap tao thang chuan DNA bang ki thuat Multiplex-PCR
hoac PCR dua trén khudn la plasmid hay DNA cua phage lamda dang dugc quan tam,
&4p dung rong rai trong nhiéu phong thi nghiém va cong ti thuong mai nhu Sigma,
Pharmacia, Life Technologies, Boerhinger-Mannheim...[1, 5]. Uu diém cua phuong
phap nay Ia nong do va kich thugc phan tir cac vach cua thang dwoc diéu chinh theo
mong mudn nhd kiém soat s6 chu ki cua phan tng. Thong thuong mdi doan DNA ¢6
kich thuéc pht hop s& duoc dong hda vao mot plasmid khuén dé tién hanh PCR, qué
trinh trén doi hoi s6 luogng plasmid khuén phai twong dwong vai sé vach DNA mong
muén nham xay dung thang DNA.

Hudng tiép can cua nghién ciu ndy nham sir dung cong cu tin sinh hoc trong qué
trinh thiét ké mdi va két hop voi ki thuat PCR dé tao ra cac phan tir DNA c6 kich thudc
khéc nhau dya trén mot khudn plasmid duy nhat do nhém nghién ctu phat trién. Két qua
nay s& gilp lam tién dé dé ung dung trong qué trinh tu tao nhanh thang DNA trong cac
phong thi nghiém, giam kinh phi khi sir dung céc san pham thang thuong mai. Ngoai ra
san pham PCR 1a riéng Ié nén rat d& dang trong Viéc tao ra cac thang co kich thudgc tron
trim v6i ndng do va kich thudc mong muén, tién lgi cho muc dich ciia ngudi sir dung.

2. Vatli¢u — phuwong phap
e Plasmid

Plasmid pHT254 dugc dung lam khudn cho toan bo céc phan tng PCR, pHT254 la
DNA dang mach vong, gdm 7937 bp (Hinh 1), plasmid dwoc cung cip bai Trung tam
Khoa hoc va Cong nghé sinh hoc, Truong Pai hoc Khoa hoc Tu nhién, PHQG TPHCM.
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e MJdi va quy trinh PCR

Cac cap mdi dic hiéu nham thu nhan cac doan DNA c6 kich thuéc khac nhau
duoc thiét ké bang phan mém Clone Manager dya trén plasmid khudn pHT254, trinh tu
va chiéu dai cua méi dugc mo ta & Bang 1. Nguyén tic thiét ké cac mdi duoc thuc hién
nho cac thuat toan caa phan mém sao cho cac cap moi dic hiéu véi mdi phan tng thu
nhan ting san pham DNA ¢6 kich thuéc tron tram tir 100 — 2000 bp. Cac cap mdi thiét
ké (Bang 2) duoc sir dung cho phan tng PCR dé danh gia so bo vé do dic hiéu va kich
thudc san pham trén khudn pHT254.

Thanh phan phan tng PCR: Taq buffer 1X (Céng ti HT-Biotech), dNTP 200 mM
(Fermentas), mdi 0,3 pmol/ul (Macrogen), Taq DNA polimerase 2 ul/100 pl phan tng
(HT-Biotech), plasmid khuén pHT254 (Trung tdm Khoa hoc va Céng nghé sinh hoc)
100 ng/100 pl phan tng.

Bdng 1. Trinh tir 22 méi duwroc thiét ké dung trong cac phan iing PCR

.. Trinh tw nucleotide Po dai '\,Ihiét dg
Madi : néng chay
(5°-3%) (nu) (C)
ON1609 AACAGCGGTAAGATCCTTGAGAGT 24 62
ON1610 GTCATGCCATCCGTAAGATGC 21 61
ON1611 TTCCGAAGGTAACTGGCTTCA 21 59
ON1613 GGATAAAGTTGCAGGACCACTTCT 24 63
ON1614 CTACAGGCATCGTGGTGTCAC 21 63
ON1615 TACGGATGGCATGACAGTAAGAG 23 63
ON1616 GTTGCTGGCGTTTTTCCATAG 21 59
ON1617 GGGATCATGTAACTCGCCTTG 21 61
ON1618 GGCGGTGCTACAGAGTTCTTG 21 63
ON1619 CGTTTCCACCGGAATTAGCTT 21 59
ON1620 GGTAGATCCCCTAATTTTCGTACCAT 26 63
ON1621 GTTTTTGCTCACCCAGAAACG 21 59
ON1622 TTTCTCATAGCTCACGCTGTAGGT 24 63
ON1623 GGGTGGTTTTTCTTTTCACCAG 22 60
ON1624 TTCTTCCGTGATTCCTTGAACA 22 58,5
ON1625 AGGCGATTAAGTTGGGTAACG 21 59
ON1626 AAAAGGCCAGGAACCGTAAAA 21 58,5
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ON1627 ATAGTTAATGATCAGCCCACTGACG 25 63,5
ON1628 CTTCTCTTCCGTTTCAGCAACA 22 60
ON1629 TGGAGATGACTTGCTTAATTCCAC 24 62
ON1630 GCGAAACCCGACAGGACTATAA 22 60,5
ON1631 CCACGATGCCTGTAGCAATG 20 60

Piéu kién phan tng PCR t6i uvu nham thu nhan cac doan DNA cua tirng cap moi:
nhiét do bét cap mai, n6ng do Mg2+, n6ng d6 mdi dugc khao sat. Trong do, nhiét do bt
cap mdi dugc khao sat & 54°C, 55°C, 56°C, 57°C va 58°C. Viéc lya chon nhiét do khao
sat dya vao mdc nhiét 6 Tm-5 caa moi ¢6 nhiét dd néng chay thap nhat 58,5°C va moi
c6 nhiét dd néng chay cao nhat 63°C. Nong do Mg** duoc khao sat 6 1 mM, 1,5 mM, 2
mM, 2,5 mM. Ndng d6 mdi ding cho phan tmg PCR duoc khao sat ¢ 0,2 pmol/ul, 0,3
pmol/ul, 0,4 pmol/ul, 0,5 pmol/ul. Qua khao sat nhiét do bt cap mdi, chon ra mot hoic
hai nhiét d6 bét cap mdi co thé dung chung cho tét ca cac phan ting PCR thu DNA. Sau
d6 tién hanh phan ang PCR thu nhan cac doan DNA cua ting cap mdi cu thé voi diéu
kién da t6i wu, san pham PCR duoc dién di phan tach trén gel agarsose 2% (Invitrogen)
d4 bd sung Safe view (Invitrogen) trong dung dich TAE 1X (40 mM Tris-acetate and 2
mM EDTA, pH 8.0) va duoc tinh sach qua PCR purification kit (Qiagen). Cac san
phdm PCR sau d6 s& dugc phdi tron véi nhau tao thanh cac thang DNA.

Bdng 2. C4c cap mai dung cho phan iing PCR cho san pham Véi kich thuéc tron trim

Cap moi San phim Cap moi San phim
Forward | Reverse | PCR (bp) Forward | Reverse | PCR (bp)
ON1611 | ON1618 100 ON1631 | ON1616 1100
ON1609 | ON1610 200 ON1617 | ON1626 1200
ON1611 | ON1622 300 ON1615 | ON1616 1300
ON1609 | ON1614 400 ON1619 | ON1628 1400
ON1611 | ON1616 500 ON1621 | ON1630 1500
ON1613 | ON1618 600 ON1621 | ON1626 1600
ON1631 | ON1618 700 ON1623 | ON1624 1700
ON1613 | ON1622 800 ON1623 | ON1620 1800
ON1615 | ON1618 900 ON1625 | ON1624 1900
ON1613 | ON1616 1000 ON1627 | ON1628 2000
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3. K&étqua - thao luan

Dua trén plasmid khudn pHT254, 22 méi dugc thiét ké tao thanh 20 cap moi dat
hiéu cho phan tng PCR dé thu nhan cac san pham c6 kich thuéc tir 100 — 2000 bp. Két
qua PCR danh gia so bd do dac hi¢u va kich thudc san phém DNA cua tung mdi duoc
dién di phan tich trén gel agarose c6 kich thuéc tir 100 — 2000 bp (Hinh 2). Két qua cho
thdy qua trinh thiét k& modi dua trén khudn pHT254 da thanh cong, tat ca cac phan ang
déu cho vach sang phu hop véi kich thudc I thuyét. Tuy nhién, két qua dién di trén gel
cho thay san pham khuéch dai doan c6 kich thugc 100bp, 200 bp va 300 bp cho vach
mo hon so véi cac vach con lai (Hinh 2A).

M 100 200 300 400 500 600 700 300 900 1000 M 1100 1200 1300 1400 1300 1600 1700 1800 1900 2000

(B)

bp

2500
1500

Hinh 2. Két qua di¢n di san pham PCR tir 100 — 2000 bp trén gel agarose 2%;
(A): San pham PCR tir 100 — 1000 bp; (B): San phdm PCR tir 1100 — 2000 bp; (M):
thang DNA ZipRuler Express (Thermo Scientific)

Phan wng PCR tiép tuc dugc khao sat cac didu kién ti wu dé thu nhan san pham
PCR t6t nhat. Két qua khao sat da chon lra duoc cac didu kién phu hop cho cac phan
ing PCR vai thanh phan phan ¢ng PCR nhu sau:

Bdng 3. Thanh phan téi wu cho phan #mg PCR

dNTP 200 uM
Taq buffer 1X
Mg?* 1,5 mM
Moi 0,4 pmol/ul
Taq enzyme 2 /100 pl phan ung
Plasmid pHT254 100 ng/100 pl

Chu ki nhiét dugc biéu dién trong Hinh 3:
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95°c | 95°C
Sphit 1 30 gigy 72°c | 12°C
S5 ;m 10 phit
30 giay 4°C

Hinh 3. So' d6 chirong trinh chay PCR
Két qua dién di san pham PCR véi t6 hop cac diéu kién da khao sat cho thiy céac
vach séang rd va duy nhét (Hinh 4). Dac biét 1a san pham co kich thuéc 100 bp, 200 bp
va 300 bp da dugc cai thién va tuong duong véi cac vach co kich thudc khac. Nhu vay,
d4 thu nhan thanh cong cac san pham DNA muc tiéu, céc san pham nay sau d6 dugc
tinh sach bang PCR purification kit va tién hanh phdi tron thanh thang DNA.

M 100 200 300 400 500 600 700 8OO 900 1000

Hinh 4. Két qua dién di trén gel agarose cac san pham PCR Vi cdc diéu kién da
toi wu. (M): thang DNA ZipRuler Express (Thermo Scientific)

Cac san pham DNA c6 kich thudc tir 100 — 2000 bp sau khi tinh sach duoc quy
vé cac nong do khac nhau va tién hanh khao sat nong do t6i wu cho mdi kich thudc
DNA trong qué trinh phéi tron (két qua khong duoc trinh bay). Két qua dién di san
pham phdi tron t6 hop DNA c6 kich thuéc khac nhau véi ndng d6 tdi wu cho thay cac
vach DNA muc tiéu phi hop véi kich thudc Ii thuyét, trong d6 vach chi thi sang hon
v6i nong do DNA cao hon 1a vach co kich thuéc 400 va 800 bp, tuy nhién & mot sé
vach c6 kich thudc gan nhau khong dugc phan tach r6 rét trén gel agarose (Hinh 4). Bé
phan tach cac doan gen véi kich thudc gan nhau can phai dién di trén bang gel I6n, thoi
gian dién di lau hon, luong thang DNA nap vao giéng cao. Do vay can phdi tron cac
doan co kich thudc khac nhau va phu hop dé ra dugc thang co do phéan tach t6t ma
khong can dién di lau trén bang gel lon.
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Hinh 4. Két qua dién di trén gel agarose cac vach DNA c6 kich thuét tir 100 — 200 bp

So véi mot s6 thang DNA da duge thuong mai, su chénh léch giira cac vach kich
thude thong thuong tir 200 — 300 bp, chinh vi vay chiing t6i tién hanh phéi tron c6 chon
loc mét sb kich thudc muc tiéu va xay dung nén 2 thang HT100 va HT200 (Hinh 4), trong
d6 vach séng chi thj 1a san pham DNA c¢6 kich thudc 400 bp va 1200 bp véi thang HT100,
vach 800 bp véi thang HT200. So véi thang phdi tron du cac san pham DNA c¢6 kich thudc
tir 100 — 2000 bp, thi cac thang HT100 va HT200 c6 cac vach phan tach rd rét va phu hop
hon dé wng dung lam thang trong cac thi nghiém phan tich vé kich thuéc DNA. Nong do
cu thé caa cac vach DNA phdi tron dugc trinh bay trong Bang 4 va Bang 5.

A B

Hinh 5. Két qua dién di san pham phi trén. (A): Thang HT100; (B): Thang HT200
Trong sinh hoc phan tu, ki thuat dién di trén gel agarose duoc sir dung rat phd
bién, tuy nhién hau hét thang DNA duoc sir dung trong nudc hién nay la san pham
thwong mai tir c4c ¢6ng ti nuéc ngoai véi gia thanh cao, chinh vi vay dé thuan tién cho
qua trinh nghién ctu va giam kinh phi, viéc chu dong tu tao thang DNA tai cac phong
thi nghiém va trung tdm nghién ctru dang duoc quan tam dén.
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Bing 3. Nong do phoi tron Béing 4. Nong dé phéi tron
cac Vach DNA trong thang cac vach DNA trong thang
HT100 HT200
Kich thus . Kich thué N
v;ch Dll\r&c '\égg/gu%@ v;ch Dll\r&c '\éz;’/gu?)"’
(bp) (bp)
2000 100 2000 100
1500 100 1500 100
1200 200 1000 100
1000 100 800 200
800 100 600 100
600 100 400 200
500 100 200 150
400 250
300 100
200 150
100 200

Dya vao cac nghién ciru lién quan da duoc cong b, qua trinh xay dung thang dya
trén viéc dong héa doan DNA c6 kich thudc xac dinh vao mot vector khuén, do vay
viéc tién hanh dong hoa tao hang loat plasmid tai to hop mang cac doan DNA c6 kich
thudc khac nhau tén nhiéu thoi gian va cong stc [1, 2, 5]. Viéc sir dung két hop tin sinh
hoc dé thiét mdi trén mot khudn pHT254 duy nhat va PCR thu cac doan DNA c6 kich
thude khac nhau d4 khic phuc dwoc nhitng khuyét diém con tdn tai cua chién luoc st
dung ki thuat PCR tao thang DNA.

Két qua ctia nghién ctru d4 chiing minh kha nang wng dung cao ciia phuong phap
Vi qua qua trinh khao sét cho thay diéu kién phan tng PCR tuong ddi gidng nhau & mdi
cap mdi, tao thuan loi cho qué trinh chuan bi ciing nhu tién hanh tat ca cac phan tng
PCR thu cac doan DNA, dem lai sy thuan tién va hiéu qua cho nguoi st dung. Bén
canh do, viéc chu dong trong qua trinh phéi tron co chon loc cac vach DNA vai kich
thudc mong mudn gilp xay dung cac thang DNA phu hop véi muc dich nghién ctu,
thang DNA c6 thé chi bao gdm mot vai vach DNA ¢6 kich thuée phi hop véi muc tiéu
tng dung (Hinh 7, Hinh 8). O phwong phap cat giéi han DNA plasmid hay DNA bo
gene phage co kich thuéc san pham cét khdng thé kiém soat nhu thang DNA lamda cit
bang Hindlll va EcoRI cho kich thudc mot sb vach nhu 1a 564, 831, 947 va 1375 bp.
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Trong khi d6, phuong phap PCR thu DNA lam thang cho cac vach c6 thé kiém soat
nhu 100, 200, 300, 400, 500 bp... gip thuan tién hon trong qua trinh phan tich két qua
dién di, ddc biét vai cac vach co sy chénh léch vé kich thude khdng lon.

bp

1500

1000
T00

400

Hinh 7. Thang DNA vdi ban vach muc tiéu gom 400, 700, 1000 va 1500 bp

1700
1200
200
TO0
500

300
100

Hinh 8. Thang DNA HT100B vai cac vach 100, 300, 500, 700, 900, 1200, 1700 bp
4.  Kétluan
b4 thiét ké dugc 20 cip mdi dic hiéu trén plasmid pHT254. Chi véi mot khudn
plasmid pHT254 da gilp thu nhan dugc cac vach co ban cua thang tir 100 — 2000 bp
trong cting mot diéu kién t6i wu. Qua trinh phdi tron cac thang theo nhiéu kich thudc va
ndng do khéac nhau pht hop véi muc dich ctia ngudi st dung.

Ghi cha: Nghién cizu nay dwoc tai tro boi Pai hoc Quac gia TP Hé Chi Minh trong
khudn kho nhiém vu thirong xuyén theo chie ning, mé sé TX2015-18-07.
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