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/ UNG DUNG TIN SINH HOC VA KI THUAT PCR TAO THANG DNA
DUA TREN MOT KHUON PLASMID DUY NHAT

HUYNH THI KIM PHUONG', TRUONG THI TINH TU’O’M VO MINH TOAN",
PHAN TH] PHUONG TRANG™ NGUYEN BUPC HOANG™

TOM TAT

Trong link vic sinh hoc phdn 1w, thang DNA 1& déu chudn khong thé thiéu, Nghién
citu ndy phdt trién phmmg phdp mdi 1ao thang DNA nhanh va hiéu qua thong qua cong ey
tin sinh hoc dé thiéi ké cdc cdp méi bdt cdp déc hidu trén khudn plasmid duy nhdt PHI254,
cho sén phdm PCR voi kich thiede khdc nhau tie 1 00 bp dén 2000 bp. Cdc sdn phdm PCR
sau d6 dwge fink ché, xde dinh ndng dé DNA va 1ién hénh phdi trén. Sén phdm thu duoe I
cdc thang DNA thang khdc nhau v6i cde vach phis hop muc dich si dung.

Tir 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 (o create quickly and efficiently DNA ladder via the bioinformatics tools to
design specific primers paired on unique plasmid pHT234, the result of the PCR technique
is DNA fragments with different sizes from 100 bp to 2600 dp. 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. Gidi thi¢u

Hién nay, hai phuong phép théng dung truyén thdng tao thang DNA ducc si
dung [a néi khong hoan toan cic doan DNA ¢é kich thuéde x4c dinh va cht gidi han
plasmid cua Escherichia coli [6], bd gene bacteriophage hay by gene cua Tenebrio
molitor [4] Déi véi phuong phap néi khéng hoan toan, cac phan tir DNA mach thang
duge ni véi nhau qua lign két <fng hoa tri phosphodieste bdi enzyme ligase, mdt hén
hop cdc phén tr DNA ¢d kich thude khéc nhau s& duoc tao ra sau phan ting ndi khong
hoan toan. Péi voi phuong phap st dung enzyme cit gidi han, phén tr DNA nhu
plasmid tir Escherichia coli hoge bd gene phage lamda duge ¢ht gi6i han bdi enzyme
cht gioi han cu thé co trinh tir nhan biét cia né, tao ra nhimg phén tr DNA ¢6 kich
thude xac dinh [3, 6]. Uu didm cia hai phuong phép truyén théng nay 14 don gian, d
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tién hémh va it tén chi phi. Tuy nhién, cac vach DNA duge tao ra phy thude vao 56 1an
13p lai vi tri nhan biét cia enzyme cit hay s néi ngu nhién coa enzyme néi nén gy
khé khin trong viéc kiém sodt ndng dd va kich thuéc céc vach theo mong mudn. (1]

Bén canh dé, phuong phdp tao thang chuén DNA béng ki thudt Multiplex-PCR
hogc PCR dura trén khudn ]a plasmid hay DNA cta phage lamda dang dugce quan tim,
4p dung rong rii trong nhiéu phong thi nghiém va céng ti thuong mai nhu Sigma,
Pharmacia, Life Technologies, Boerhinger-Mannheim...[1, 5]. Uu diém ciia phuong
phap niy 12 ndng do va kich thude phdn tir cac vach cia thang dwoc didu chinh theo
mong mudn nhd kim soat 6 chu ki cia phan img. Théng thudng mbi doan DNA ¢6
kich thude phit hop s& dugc dong héa vao mot plasmid khuén dé tién hanh PCR, qua
trinh trén ddi héi sb lwong plasmid khudn phai tuong duong véi sb vach DNA mong
muén nhim xdy dyng thang DNA.

Huéng ﬁép cén cia nghién clru ndy nhdm st dung cbng cy tin sirh hoc trong qua
trinh thiét ké madi va két hop véi ki thuat PCR dé tao ra céc phén tit DNA c6 kich thuée
Kkhac nhau dura trén mot khudn plasmid duy nhét do nhém nghién ctru phét wién. Kér qua
nay s& gitp 1am tién dé @ img dung trong qud trinh tu tao nhanh thang DNA trong céc
phouyg thi nghiém, giam kinh phl khi sir dung céc san phém thang thuong mai. Ngoai ra
san phim PCR 1a riéng 1¢ nén rét 42 dang trong viée tao ra cac thang ¢6 kich thudc tron
trAm v&i ndng @3 va kich thude mong mudn, tién loi cho muc dich clia ngudi si dung.

2. Vitliéu — phirong phap
Plasmid

Plasmid pHT254 duge dung lam khuén cho toan bé céc phan img PCR, pHT254 la
DNA dang mach vong, gbm 7937 bp (Hinh 1), plasmid duge cung cap boi Trung tdm
Khoa hoc va Cong nghé sinh hoc, Trudng Pai hoc Khoa hoc Ty nhién, BHQG TPHCM.

Hinh 1. Ban dé vector pHT254 v vi tri bdt cdip ciia moi thiét k¢
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Mii va quy trinh PCR

Cac ciip mbi dic higu nhim thu ahén céc doan DNA ¢6 kich thude khdc nhau
duge thiét ké bing phfm mém Clone Manager dua Hép plas’mid’ khuc‘m‘pHT254, trinh ty
va chidu dai ciia méi duge m ta & Bang 1. Nguyén téc thiét ke cac moi duoc thyc hign
nhé céc thugt todn clia phin mém sao cho cdc cap mdi dic hidu voi mdi phan 1]:ng thy
nhan timg san phfam DNA c6 kich thude tron trz'}m tir 100 - 2000 t\)p. Céac cap méi thiét
ké (Bang 2) duge sir dung cho phdn img PCR dé dénh gia so bd vé do déc higu va kich
thude sén phém trén khudn pHT254.

Thinh phin phin émg PCR: Taq buffer 1X (Cong ti HT-Biotech), dNTP 200 mM
(Fermentas), méi 0,3 pmol/ul (Macrogen), Tag DNA polimerasc 2 pl/100 pl phén g
(HT-Biotech), plasmid khuén pHT254 (Trung tam Khoa hoc va Cong nghé sinh hoc)
100 ng/100 pl phan img.

Bing 1. Trink tw 22 mi duoc thiét ké ding trong cdc phdn ing PCR

N Trinh tw nucleotide Doaai | miEtdd
Moi néng chay
(53" (nu) o
T ON1609 AACAGCGGTAAGATCCTTGAGAGT 24 62
ON1610 GTCATGCCATCCGTAAGATGC 21 61
ON1611 TTCCGAAGGTAACTGGCTTCA 21 59
ON1613 GGATAAAGTTGCAGGACCACTTCT 24 63
ON1614 CTACAGGCATCGTGGTGTCAC 21 63
ON1615 TACGGATGGCATGACAGTAAGAG 23 3
ON1616 GTTGCTGGCGTTTTTCCATAG 21 59
ON1617 GGGATCATGTAACTCGCCTTG 21 61
ON1618§ GGCGGTGCTACAGAGTTCTTG 21 63
__ON161Y CGTTTCCACCGGAATTAGCTT 21 59
__ON1620 | GGTAGATCCCCTAATTTTCGTACCAT % | I
ON1621 GTTTTTGCTCACCCAGAAACG a | 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 CITCTCTTCCGTTTCAGCAACA 22 60
ON1629 TGGAGATGACTTGCTTAATTCCAC 24 62
ON1630 GCGAAACCCGACAGGACTATAA 22 60,5
ON1631 CCACGATGCCTGTAGCAATG 20 60

Diéu kién phan ng PCR (41 uu nhim thu nhén cac doan DNA cia timg cap mbi:
nhiét ¢ bét cip mbi, ndng do Mg, ndng d6 mdi duge khio st. Trong do, nhiét do bét
cip mdi duge khio sit & 54°C, 55°C, 56°C, 57°C va 58°C. Viée lya chon nhiét d& khao
sat dya vio mbe nhigt d5 Tm-5 ciia mdi c6 nhiét d¢ néng chay thip nhdt 58,5°C va mdi
¢6 nhiét d néng chiy cao nhét 63°C. Néng dé Mg?* dugc khao sat & 1 mM, 1,5 mM, 2
mM, 2,5 mM. Nf‘)ng d6 mdi ding cho phan {mg PCR dugc khao sét & 0,2 pmol/ul, 0,3
pmol/pl, 0,4 pmol/pl, 0,5 pmel/pl. Qua khio sat nhiét d¢ bér cip mdi, chon ra mét hosc
hai nhiét d6 bét ciip mdi ¢6 thé dung chung cho tht ca cac phan img PCR thu DNA. Sau
d6 tién hanh phan tmg PCR thu nhén cic doan DNA cia ting cip mdi cu thé voi didu
kién da t4i wru, san phdm PCR duoc dién di phan tach trén gel agarsose 2% (Invitrogen)
d3 bd sung Safe view (Invitrogen) trong dung dich TAE 1X (40 mM Tris-acetate and 2
mM EDTA, pH 8.0) va duge tinh sach qua PCR. purification kit (Qiagen). Céac san
phim PCR sau d6 s& dugc phdi trén voi nhau tao thanh cc thang DNA.

Bang 2. Cdc cdp moi ding cho phan tmg PCR che sin phim v6i kich thuée tron tram

C3p mbi San phim Cip mbi 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 | l§0074
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. Két qua - thao ludn .

Dua trén plasmid Khuon pHT254, 22 mdi duge thiét ké tao thinh 20 clp mdi dg
higu cho phéan img PCR 34 thu nhan cac san pham c6 kich ;thucc tir ]90 - 2000 bp Ket
qué PCR dinh gia so bg d6 ddc hiéu va kich thuéc san pham DNA f:ua tung"mm fi"wc
dién di phén tich trén gel agarose ¢6 kich thudc tir 100 — 2000 lzp (HTh 2‘). !(et qué cho
thdy qua trinh thiét k& mdi dura trén khudn pHT25'4 da thanh cong, tat ca '(iac P.)han {mg
d3u cho vach sang phl hop véi kich thudc 1i thuyét. Tuy nhién, ket qua dién di trén gel
cho thiy san phim khuéch dai doan c6 kich thudc 100bp, 200 bp va 300 bp cho vach
miy hon so véi cac vach con lai (Hinh 2A).

MW 100 20 3O 400 S0 502 0 K0 08 1000

M 1100 1200 1300 1400 1300 1400 1700 1800 190 o0
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Hink 2. Két qud dién di san pham PCR tix 100 — 2000 bp trén gel agarose 2%;
(4): San phdm PCR tir 100 — 1000 bp; (B): San phdm PCR tir 1100 — 2000 bp; (4):
thang DNA ZipRuler Express (Thermo Scientific)

Phan tmg PCR tiép tuc duge khio sét céc didu kién t8i wu dé thu nhén san phin
PCR t4t nht. Két qua khao st da chen [ya duge cac didu kién phdt hop cho céc phén
tmg PCR v6i thanh phin phan mg PCR nhr sau:

Bing 3. Thanh phan 161 wu cho phén vmg PCR

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

Chu ki nhiét duge biéu dién trong Hinh 3:
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95°C 95°C
5 phut 30 gidy

Hink 3. So do chiwong trinh chay PCR
Két qua dién di san phdm PCR véi t& hop cac didu kién dd khao sat cho thiy cac
vach sang rd va duy nhét (Hinh 4). Djc biét la san phdm c6 kich thuée 100 bp, 200 bp
v 300 bp d duge cai thién va twong duong véi cae vach ¢d kich thude khac, Nhur vy,
dd thu nhin thanh cdng cic san pham DNA muyc tiéy, céc sén phim niy sau d6 duoc
tinh sach bing PCR purification kit va tién hanh phdi tron thanh thang DNA.

MO106 20 00 W0 N0 G0 0 M0 M0 1N

Hinh 4. Két qua dién di trén gel agarose cdc san phdm PCR véi cdc diéu kzen da
167 wu. (M): thang DNA ZipRuler Express (Thermo Scientific)

Cac san phim DNA c6 klch thude tir 100 — 2000 bp sau Khi tinh sach duoc quy
vé cac nong dd khac nhau va tién hanh khao sat non,g d6 i uu cho méi kich thudc
DNA trong qua trinh phdi tron (két qua khéng dugc trinh bay) Két qua dién di sin
phém phdi trdn t3 hop DNA ¢6 kich thudc khéc nhau véi néng dd t6i wu cho théy cic
vach DNA muc tiéu phit hgp véi kich thude 1i thuyét, trong d6 vach chi thi sang hcm
véi ndng d6 DNA cao hen 14 vach ¢6 kich thudc 400 va 800 bp, tuy nhién & mdt sb
vach c6 kich thude ghn nhau khéng duac phén tach r6 rét trén gel agarose (Hinh 4). D&
phén tach céc dogn gen véi kich thude gén nhau cén phal dign di trén bang gel 16m, thai
gian dién di 1au hon, lugng thang DNA nap vao giéng cao. Do vdy cn phéi trn cac
doan co kich thwée khac nhau va phit hop dé ra duge thang c6 d9 phan tach 5t ma
khong cén dién di lau trén bang gel lén.
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Hinh 4. Két qua dién di trén gel agarose cdc vach DNA cd kich thudt tir 100 — 200 bp

S0 vdi mét sb thang DNA di duge thuemg mai, sy chénh léch gifta cac vach kich
thurde théng thudng tir 200 — 300 bp, chinh vi vdy chiing t3i tién hanh phéi tron c6 chon
lpc mt sb kich thirde muyc tiéu va xiy dung nén 2 thang HT100 va HT200 (Hinh 4), trong
d6 vach sing chi thi 14 san phdm DNA ¢6 kich thuéc 400 bp vA 1200 bp v6i thang HT100,
vach 300 bp véi thang HT200. So véi thang phéi trdn dii cac san phdm DNA ¢6 kich thuge
tir 100 — 2000 bp, thi cac thang HT100 va HT200 ¢ céc vach phén tach r rét va phi hop
hon @ tmg dyng 1am thang trong cdc thi nghiém phan tich v& kich thuéc DNA. Néng &
cu thé ciia cac vach DNA phéi trén duge trinh bay trong Bang 4 va Bang 5.

3 5 EnMIEE
§ 88335}

A B

Hinh 5, Két qua dién di san phdm phoi tron. (A): Thang HT100; (B): Thang HT200

i Trong sinh tu_)c Qhﬁn tir, ki thudt dién di trén gel agarose dugc sir dung rét phd
bién, tuy nhién hau hét thang DNA dugce s dung trong nuéc hién nay Ja san phim
thirong mai tir cac ebng ti nude ngodi v6i gia thanh cao, chinh vi viy dé thudn tién cho
qua trinh nghién cifu va giam kinh phi, viée cha dong tu tao thang DNA tai c4c phong
thi nghiém va trung tam nghién ot dang duoc quan tdm dén.
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Bing 3. Néng do phéi tron Bing 4. Néng d¢ phéi wron
cdc vach DNA trong thang cdec vach DNA trong thang
HTI1060 HT200
ey | [ M0 T i

(bp) (ng/ul) ) (p) (ng/pl)

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

Dua vio cac nghién ciru lién quan di dugce cong bé, qué trinh xdy dung thang dua
trén viée dong hda doan DNA c6 kich thude xdc dinh vao mdt vector khudn, do vay
vige tién hanh dong hoéa tao hang loat plasmid tai & hop mang cc doan DNA cé kich
thude khac nhau tén nhidu thai gian va cong sire [1, 2, 5]. Viée six dung két hop tin sinh
hoc dé thiét mdi trén m6t khudn pHT254 duy nhét va PCR thu c4c doan DNA c6 kich
thude khéc nhau di khic phyuc duge nhitng khuyét diém con ton tai cia chién luge st
dung ki thudt PCR tao thang DNA.

Két qua ctia nghién cimi da chimg minh kha niing tmg dung cao ciia phuong phép
vi qua qua trinh Khdo sat cho thy diéu kién phan img PCR tuong ddi giéng nhau & m&i
cip mdi, tao thudn lgi cho qué trinh chudn bj ciing nhu tién hanh tét ca c4c phan (mg
PCR thu cdc doan DNA, dem lai sur thudn tién va hiéu qua cho ngudi sir dung. Bén
canh dé, viéc chu dong trong qua trinh phéi trén c6 chon loc cic vach DNA véi kich
thuée mong mudn gilip xdy dung cdc thang DNA pht hop véi muc dich nghién ci,
thang DNA ¢d thé chi bao gdm mot vai vach DNA c6 kich thwde phy hop véi muc tisu
g dung (Hinh 7, Hinh 8). & phuong phap ¢t gioi han DNA plasmid hay DNA bd
gene phage ¢6 kich thuoe san phim cét knong thé kiém sodt nhy thang DNA lamda cét
b'éng HindlIl va EcoRI cho kich thuéc mét s& vach nhur 1a 564, 831, 947 va 1375 bp.
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Trong khi d6, phuong phép PCR thu DNA lam thang cho céc vach <6 thé kiém sodt
nhur 100, 200, 300, 400, 500 bp... gitip thudn tién hon trong quéd mnl} phén tich két qui
dién di, dic bidt v&i cac vach cé si chénh léch vé kich thuée khong 16m.

bp

1500
1000

Hinh 7. Thang DNA véi bon vach muc tiéu gém 400, 700, 1000 va 1500 bp

Hinh 8. Thang DNA HT100B véi cde vack 100, 300, 500, 700, 900, 1200, 1700 bp
4. Kétlusn

D3 thiét ké duoe 20 cip mbi dic hiéu trén plasmid pHT254. Chi vdi mot khudn
plasmid pHT254 @4 gifip thu nhin duge cdc vach co bin clia thang tir 100 - 2000 bp
trong ciing mét didu kign t8i tu. Qué trinh phéi trdn cde thang theo nhidu kich thudc vi
néng d6 khdc nhau phu hgp véi muc dich cia ngudi st dung.

Ghi chii: Nghién ciru ndy duwoc tdi tro boi Dai hoe Quéc gia TP Hé Chi Minh irong
khutn kho nhiém vu thieomg xuvén theo chire ning, md sé TX2015-18-07.
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