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TOM TAT

Thang chuan DNA duge sur dung thuong quy trong cac phong thi nghiém, xet nghiém vé sinh

hoc phan tir. Bén canh ngudn thang chuan do cac hing thuong mai cung cap, cac thang chuan dugc
nhiéu phong thi nghiém chu dong tao ra (home-made DNA ladders). Trong bai béo nay, ching toi
dua ra quy trinh san xuat thang chuan SY-60 gom 7 bang, bang nho nhat c¢6 kich thudc 60 bp, hd tro
cho céc thang chudn thuong mai 50 bp. Poan DNA 60 bp c6 vi tri nhan biét ciia ECORI & hai dau 5°
va 3’ duoc tong hop nhan tao bang PCR, tu nbi v6i nhau nhd T4 DNA ligase va dugc tach dong tao
plasmid pSY-60. Cit khong hoan toan pSY-60 v&i enzyme gidi han ECoRI tao nén thang chuén SY-
60 gdm 7 bang, bang nho nhat 60 bp, budc nhay giita 2 bing 1a 60 bp. Quy trinh san xuét thang
chuin SY-60 don gian, chi phi thip, thich hop cho viéc x4c dinh kich thudc nho cua cac doan DNA,
¢DNA khuéch dai boi phan tmg PCR.

Tir khéa: cit khong hoan toan véi enzyme gidi han, DNA lip, plasmid tai t6 hop, thang chuén

DNA thuong mai, thang chuin SY- 60 bp
MO DAU

Thang chuan DNA 1a hén hop céc phan tu
DNA c¢6 kich thudc khac nhau, dwgc st dung
trong dién di nham danh gia kich thudc va nong
d6 doan DNA chua biét. Vi véy, trong nghién
ctu sinh hoc phan tir, thang chuan DNA khéng
thé thiéu trong hau hét cac ky thuat, tir don gian
nhu dién di xac dinh kich thudc san pham DNA
dén cac ky thuat phic tap hon nhu xac dinh dot
bién, haplotype, genotype, lap ban do di truyén
va nhiéu tng dung khac (Griffiths et al., 1998).
Thang chuan DNA thuong duoc phan lam hai
loai dya vao nguyén ligu sir dung dé xay dung
thang chuan va tinh chat ciia cac bang tao thanh.
b6 la DNA marker va DNA ladder. DNA
marker duoc tao ra tir nguyén lidu ban dau la
nhitng DNA c6 san trong ty nhién (DNA
genome cua thé thuc khuan lambda, ®X174,
plasmid pBR322, ...), dwoc cit véi cac enzyme

giGi han tao thanh hon hop cac doan DNA c6
kich thuéc xac dinh (Parker et al., 1977;
Cooney, 1994; Polyarush et al., 2003). Vi sur
dung nguén DNA sin c6 nén kich thuéc cac
bang tao ra ciing nhu budc nhay gitra cac bang
khong theo ¥ muén ma phu thudc vao cac vi tri
san ¢ cua enzyme gidi han va kich thudc cua
phan tr DNA ban dau. Khac voi DNA marker,
DNA ladder gém tap hop cac bing DNA c¢6
kich thudc chénh léch nhau theo mot budc nhay
nhat dinh va kich thudc cia mdi bang c6 thé
thay d6i theo y muébn. Pa sb phuong phap tao
DNA ladder khéng st dung DNA c6 san trong
tu nhién ma sir dung DNA tai to hop (Henrici et
al.,, 2017). Hién nay, DNA ladder nhu thang
chuan 50 bp, thang chuan 100 bp, thang chuan 1
kb do cac hing thwong mai cung cap
(ThermoFisher Scientific, Invitrogen ). bé
giam chi phi va chu dong ngudn thang chuan,
nhiéu quy trinh san suét thang chuan budc nhay
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100 bp dya vao phan tng PCR don mdi hoic
PCR da mdi dugc cac phong nghién ctu sinh
hoc phan tir céng bd (Abbasian et al., 2015;
Chang et al., 2008; Wang et al., 2010). Tuy
nhién, viéc thyc hi¢n tung phan tmg PCR don
m01 doi hoi thoi gian, trong khi PCR da moi yéu
Cau phéi tron cac cap moi phc tap. Vi vay, mot
s6 loai thang chuan DNA budc nhay nho di
duogc tao ra bang k¥ thuat tach dong tao plasmid
tai to hop (Wang et al., 2010; Lan et al., 2012).
Pau tién doan DNA c¢ kich thuéc mong mudn
duoc tao ra nhd ndi cac doan nho véi nhau co
chtra cac vi tri nhan biét cua mot (hoac nhiéu)
enzym gidi han; cé&c vi tri cach nhau theo kich
thudc xac dinh. DNA téi t6 hop duogc tach dong
va nhan ban trong E. coli, nhd d6 mét lugng 1on
plasmid tai t6 hop dé dang thu nhan dé cét voi
enzym gidi han tao nén thang chuan DNA.

Thang chuan DNA 100 bp gom 10 bang tir
100 bp dén 1000 bp tao ra khi sir dung plasmid
mang doan chén dugc cit khong hoan toan véi
Smal da duoc ching toi thiét ké va san xuét ¢
quy md phong thi nghiém (Lan et al., 2012). bé
hoan thién bo thang chuan DNA gom céc bing
kich thuéc nho hon dap tng cho yéu cau thi
nghiém, ching tdi thiét ké thanh céng thang
chuian DNA gém 7 bang tir 60 bp dén 420 bp.
Toan b quy trinh thiét ké s dung cac ky thuat
co ban nhu PCR, ndi, tach dong va cit véi

V0 Thi Thuong Lan & Lé Thi Thanh

enzym gisi han. Do do, bat cir phong thi nghiém
nao déu co thé ap dung va thay ddi quy trinh dé
tao nén thang chuan c6 s6 lugng bang va kich
thuéc mdi bang theo mong mudn.

VAT LIEU VA PHUONG PHAP
Vit liéu

Plasmid pJET1.2, hai moi cua vector va
nguyén liu can thict deé tach dong san pham
PCR trong plasmid pJET1.2 duogc cung cap

trong bo kit CloneJET™ PCR Cloning Kit
(ThermoFisher Scientific).

Phuong phap

Quy trinh thiét ké thang chuin DNA 60 bp
dugc trinh bay trong Hinh 1. Cac phuong phap
chinh dugc sir dung dé€ thyc hién quy trinh nay
gom:

Phdn itng PCR tong hop doan DNA 60 bp

Phan tmg PCR sir dung 2 mdi 60 bp-F va 60
bp-R dugc thiét ké dwa vao trinh tu nucleotide
cua gen Brevinin-2R (Mehrnejad et al., 2007)
bang chuong trinh mién phi OligoCalc
(http://biotools/OligoCalc). Pau 5’ cua 2 mdi co
trinh ty nhan biét cua enzyme gi6i han EcoRl.
Pau 3’ clia hai mdi c6 trinh tu bo sung véi nhau.
Trinh tu cta 2 mdi dugc trinh bay trong Bang 1.

Bang 1. Trinh ty nucleotide ctia 2 mdi st dung dé téng hop doan DNA 60 bp. Vi tri cat cia EcoRI & dau 5'
dwoc in nghiéng gach dwéi, trinh tw bd sung dau 3’ dwoc in dam.

Tén moi Trinh tw (5’-3%)

20 bp-F GAATTCTGGCCACTGAGTTTGC

20 bp-R GAATTCACACTGGCCACTGAG

60 bp-F CTCGAATTCTGGCCACTGAGTTTGCAGCTAGCTTTGT

60 bp-R GACGAATTCACACTGGCCACTGAGTTTTCTCCTGAACAAAG

Trinh tw san phadm

PCR GGCCAGTGTGAATTCGTC

CTCGAATTCTGGCCACTGAGTTTGCAGCTAGCTTTGTTCAGGAGAAAACTCAGT

Phan trng ti néi (self-ligation)

San pham PCR 60 bp dugc cit voi EcoRl,
duogc tinh sach bang con tuyét doi va su dung
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cho phan tng tu ndi v6i nhau nhd enzyme T4
DNA ligase. CAc thanh phan tham gia phéan tmg
cat voi ECORI va phan mg ndi nho T4 DNA
ligase duogc trinh bay trong Bang 2.
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Bang 2. Thanh phan va diéu kién phan &ng cat v&i EcoRI va phan (ng ndi nhe T4 DNA ligase.

Phan (rng cat véi EcoRl

Phan tng ndi str dung T4 DNA ligase

Thanh phan Thé tich (uL) Thanh phan Thé tich (uL)
Pém EcoRI 10X 3 Dém T4 DNA ligase 10X 1,2

EcoRI (NEB) 1 DNA T4 ligase (NEB) 1

DNA 60 bp 14 DNA 60 bp (100 ng) 3

Nwéc 12 Nwéc 6,8

Téng thé tich 30 Téng thé tich 12

U & 37 °C trong 2 gi®v

U & 12 °C qua dém

l EcoR!

Thang chudn DNA 60 bp

Hinh 1. So db thiét k& thang chu&dn DNA 60 bp.

Téach dong sdn pham tw noi, sang loc plasmid
tdi té hop

San pham ty nbi dugc tich dong trong
plasmid pJET1.2 st dung bo sinh phim
CloneJET™ PCR Cloning Kit, tudn thu theo
huéng dan ciia nha san xuat. Cac khuan lac trén
moi truong cd khang sinh dugc st dung truc
tiép dé kiém tra doan chén bang phan ing PCR
khudn lac sir dung cép modi 20 bp- F/20 bp-R
(Bang 1). Khuén lac mang plasmid tai t6 hop co
doan chén kich thudc 16n nhat duge nudi cy
qua dém dé tach plasmid.

Phin itng cit khéng hoan toan véi enzyme
EcoRlI

Poan chén 420 bp duoc khuéch dai tir

plasmid tai t6 hop bang cip moi 20 bp-F/20 bp-

R, sau d6 dugc tinh sach bang kit QIAquick
PCR Purification (Qiagen). Nam tram ng (500
ng) san pham tinh sach dwoc cit voi 1 pL
EcoRI (10 U/ pL) & 37°C, 4 phut, bién tinh
enzyme ¢ 70°C, 30 phut trong thé tich 500 pL.
Mudi (10 pL) san pham cit duoc dién di trén
gel polyacrylamide 10 %, nhuém EtBr va chup
anh & budgc song 260 nm.

KET QUA VA THAO LUAN

Tach dong doan DNA tao ra trong phin ing
tw noi san pham PCR 60 bp

San pham PCR 60 bp duoc khuéch dai tur
doan gen Brevinin-2R (Hinh 2A). Viéc lua chon
mot doan gen bat ky biét truge trinh ty dugc
khai thac dé dang tr ngan hang dir ligu
DataBank hoac tir cac trinh tu ma phong thi
nghiém da nghién ctru. Gen Brevinin-2R dugc
lva chon vi da tach dong trong nghién ctu
chdng tdi thyc hién trude day. Sau khi xt ly vai
EcoRl, san pham PCR duoc tu ndi véi nhau nho
enzyme T4 DNA ligase. Str dung cap mdi 20
bp-F/20 bp-R va san phiam ndi 1am khuén cho
phan ng PCR, két qua dién di cho vét smear
kéo dai tir 100 bp dén khoang 1 kb (Hinh 2B)
chang t6 cac doan 60 bp da dwoc ndi véi nhau.
San pham phan ung ndi duoc tach dong trong
plasmid pJET1.2. Sang loc plasmid tai to hop tir
7 khuan lac moc trén dia thach LB bd sung
ampicilin (Hinh 2C) bang phan tng PCR khuan
lac véi cap moi 20 bp-F/20 bp-R cho thay sb
doan 60 bp tu ndi véi nhau nhiéu hoic it tao nén
cdc doan chén co kich thuéc khac nhau. Lua
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chon khuan lac sé 2 ¢6 kich thuéc doan chén
Ién nhat dé nubi ciy tach chiét plasmid tai to
hop (goi 1a pSY-60). Két qua giai trinh tu doan
chén trong pSY-60 (két qua khong hién thi) cho
thiy kich thudc doan chén la 420 bp lap lai 7
1an trinh tu 60 bp nhu thiét ké va cd chira 8 vi tri
nhan biét caa EcoRl.

Tao thang chuin DNA c6 buéc nhay 60 bp

Do plasmid pSY-60 c6 kich thuéc 16n hon
3600 bp (3194 bp cua pJET1.2 + 420 bp cua
doan chén) nén can phai sir dung luong 16n
plasmid dé cét véi ECoRI thi méi quan sat duoc
cic bing DNA thang chuan kich thudc nho
(Lan et al., 2012). Pé khic phuc nhuoc diém
nay, doan chen 420 bp dugc khuéch dai sir dung
khuén plasmid pSY-60 va cip moi 20 bp-F/20

A 1 " B 1 " 2 c

< 1000 bp ——

< 500 bp

«— 500 bp

¢ 100 bp

60 bp
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bp-R (Hinh 1). San pham PCR duoc tinh sach
bang kit QIAquick PCR Purification (Qiagen),
xac dinh nong do trén may NanoDrop 2000
(ThermoFisher Scientific). Pau tién, 15 ng
DNA 420 bp duoc cit v6i 0,1U EcoRI trong
thoi gian 3 va 5 phat (Hinh 3A). Két qua cho
thiy 7 bang DNA, bing nho nhat c6 kich thudc
60 bp, budc nhay giita cac bang cach déu nhau
60 bp. Thir nghiém cit 500 ng san pham tinh
sach v&i 10 U/uL EcoRI trong thé tich 500 L,
i & 37°C, 4 phut, bién tinh enzyme & 70°C, 30
phat. Dién di 10 puL san pham cat trén gel
acrylamid (Hinh 3B) cho thay thang chuan SY-
60 c6 cac bang rd rang, cach déu nhau. Nhu vay
thang chuan SY-60 cho phép xac dinh céc bing
DNA kich thuéc nho trong cac nghién ctu vé
DNA, DNA téi té hop.

(1 2 3 4 5 8 7 M

1000 bp

| €500 bp

100 bp

Hinh 2. Tach dong san phdm tw ndi ctia doan 60 bp. (A) San pham khuéch dai 60 bp (giéng 1) st dung cp
mdi 60 bp-F/60 bp-R vira la mdi vira la khuén. (B) Khuéch dai san pham tw ndi khi c6 T4 DNA ligase (giéng 1)
va khi khéng c6 T4 DNA ligase (giéng 2) v&i cdp mdi 20 bp-F/20 bp-R. (C) Sang loc khuén lac (sb 1-7) mang
plasmid tai t& hop pSY-60 véi cép mdi 20 bp-F/20 bp-R. M: thang chudn 100 bp (Ferrmentas). Budng chay (-):

ddi chirng am khong c6 DNA khuén.

A 1 2 M1

420 bp
360 bp

300 bp
240 bp

180 bp

120 bp

Hinh 3. Thang chuan SY-60 dién di trén gel acrylamide. (A) Mwoi lam ng (15 ng) DNA 60 bp cét véi 0,1 U
EcoRI & thoi gian 3 phat (gieng 1) va 5 phut (giéng 2). (B) Mwdi pL/500 pL san pham SY-60 gom 500 ng DNA
420 bp va 1 pL EcoRlI trong 4 phat. M1, M2: thang chuan DNA 100 bp va 50 bp (Ferrmentas).
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Mot khi plasmid tai to hgp mang doan chén
420 bp da duoc tao ra, chi phi udc tinh ban dau
dé c6 50 duong chay trén gel dién di can hét
khoang 3 USD (75 000 dong). S6 luong cac
bang cua thang chuan thwong mai nhiéu hon
cho nén khong thé so sanh chi phi giita thang
chuan SY-60 voi thang chuan thuong mai. Tuy
nhién, thang chudn tu san xuit hd trg va thay
thé thang chuan thuwong mai phu hop véi dicu
kién cua ting phong thi nghiém. Vi véy, ty san
xut cac thang chuan va ngiy cang hoan thién
chiing da dugc cac phong thi nghiém quan tam.
Gan day, Henrici et al., (2017) da thiét ké thanh
cong 2 plasmids tai to hop khi cat véi enzyme
gidi han tao nén 2 thang chuan 100 bp va 1 kb
véi chi phi chi khoang 1/10 gi& thanh thang
chuan thuong mai.

Thang chuian DNA duoc sit dung rat rong
réi trong cac thi nghiém, xét nghiém lién quan
dén DNA nhdm muc dich xac dinh kich thudc
céc biang DNA chua biét trén cac gel dién di
thong thudng hoic dién di xung day hay dién di
mao quan. Hién nay, hau hét cac loai thang
chuin DNA bao gdm kich thuéc rat nhé (10 bp
DNA step Ladder, Promega) cho dén kich thudc
rat 16n (A ladder PFG, NEB) déu do céc héng
thuong mai cung cip. Viéc sir dung ngoai té dé
nhap thang chuéan cua cac dai 1y ciing nhu thoi
gian chd doi sau khi dit mua di tac dong dén
tién do, kinh phi cua nhiéu nghién ctru, dic biét
dbi v6i cac phong thi nghiém & cac nuée dang
phat trién. Vi vay, tu thiét ké cac loai thang
chuan (duoc goi 1a homemade DNA markers)
¢6 kich thudc khac nhau va c6 nhu cau st dung
thuong quy nhu thang chudn 50 bp, 100 bp va
1000 bp di dwoc nhiéu phong thi nghiém cong
bé. Ky thugt PCR st dung timg cép moi riéng
biét dé khuéch dai cac doan DNA ¢6 kich thudc
khac nhau va phdi tron ching tao thang chuan
c6 18 1a don gian nhat mic du tén thoi gian.
Nhiéu tac gia dd cong bd quy trinh tao ra thang
chuan 100 bp bang ky thuat nay (Abbasian et
al., 2015; Wang et al., 2010; Chang et al., 2008;
Abdel-Fattah and Gaballa, 2006). Két hop céc
cdp mdi véi nhau trong phan tng PCR da mbi
tuy doi hoi thoi gian t6i wu diéu kién thanh phan
phan tmg nhung dem lai hiéu qua cao dé san

xuat thang chuan 100 bp (Chang et al., 2008;
Abdel-Fattah and Gaballa, 2006). Ngoai ra,
thang chuan DNA dugc tao ra dua vao thiét ké
doan DNA chira cac trinh ty 13p cach déu nhau
hodc chtra cac trinh tu kich thudc khac nhau,
nbi v6i nhau boi vi tri nhan biét ciia enzyme
gidi han ciing dugc cong bd. Tuy nhién, quy
trinh san xuat thang chudn theo phuong phap
nay phirc tap vi phai thuc hién rat nhiéu lan tach
dong trong cac loai vector khac nhau. Ye et al.
(2010) da st dung 9 1an tach dong lién tiép dé
tao ra thang chuan DNA 100 bp c6 10 bang.
Diéu luu ¥, thang chuin home made DNA tao ra
tir DNA tai t6 hop déu duoc cit hoan toan voi 1
hodc nhidu enzyme giGi han.

Thang chuén 100 bp tao ra tir viéc cit khong
hoan toan mot doan DNA tai td hop chua 10
trinh tu 100 bp lap lai da dugc chung toi thiét ké
thanh cong (Lan et al., 2012). Quy trinh nay
don gian, chi phi thip, dic biét sir dung cac ky
thuat thuong quy, doi hoi it thoi gian (1 phan
ung PCR tao trinh tu 100 bp, 1 phan ing PCR
tao doan DNA tai td hop 1000 bp, 1 lan tach
dong). Phat trién giai phap nay, chiing t6i da thu
nhén doan trinh ty 60 bp va tao dugc doan DNA
tai t6 hop 420 bp. Chung t6i chua thu nhan
dugce doan DNA téi t6 hop 600 bp chira 10 doan
60 bp lap lai mac du da thanh cong khi thu nhan
doan DNA 1000 bp chtta 10 doan 100 bp lap lai
(Lan et al., 2012). Bé khic phuc nhugc diém
nay, thir nghiém khuéch dai trinh tw 60 bp khéc
nhau, str dung cac loai DNA ligase c6 hiéu suat
nbi khac nhau (Bauer et al., 2017) Ia hudng
chung t6i s& tiép tuc hoan thién.

Chung t6i dd ap dung thanh cOng giai phap
cong nghé riéng dé tao nén thang chuin DNA
¢6 cac kich thudc nhé phu hop véi nhu ciu st
dung rit 16n cta loai thang chuin nay trong cac
thi nghiém thuong quy nhu xéac dinh kich thudc
cac bing DNAs, cDNAs, san pham ctia k¥ thuat
PCR. Trong tuong lai, thiét ké cac thang chuin
500 bp, 1 kb str dung cong nghé DNA tai t6 hop
tiép tuc dugc ching toi quan tim nhim chu
dong tao ra cac san pham cong nghé phuc vu
cho nghién ctu va ung dung trong cén lam
sang.
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KET LUAN

Chung t6i da thiét ké thanh cong thang
chuan DNA (SY-60) gém 7 bang, bang c6 kich
thudc nho nhat 1a 60 bp va bang 16n nhat 1a 420
bp; 7 bang nay cd budc nhay cach nhau 60 bp.
Thang chuan SY-60 c6 thé hd tro, thay thé
thang chuan thuong mai nham chii dong ngudn
cung cAp va giam chi phi cho céc thi nghiém
thudng quy lién quan dén DNA.

Loi cam on: Cdc tdic gid xin cam on sy nhdn
Xét, gop y cua cdc thanh vién phong thi nghiém
Sinh Y, Khoa Sinh hoc, Truong Dai hoc Khoa
hoc tw nhién, Pai hoc Quoc gia Ha Noi, gidp
cdc tdc gia hoan thién quy trinh thiét ké thang
chudan DNA.
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CONSTRUCTION OF DNA LADDER FOR DETERMINATION OF SMALL SIZE

DNA FRAGMENTS

Vo Thi Thuong Lan, Le Thi Thanh

University of Science, Vietnam National University

SUMMARY

DNA marker is commonly used to determine the size of DNA fragments by electrophoresis in
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routine molecular biology laboratories. In this study, we report a new procedure to prepare
recombinant plasmids pSY-60 which was partially digested by one restriction enzyme for
generating DNA markers of 7 fragments from 60 to 420 bp. The procedure included a synthesis of
60 bp DNA fragment with EcoRlI sites at both ends using PCR extension, self-ligation of the 60 bp
fragments and subcloning the ligated product into plasmid, generating recombinant pSY-60. Once
being cloned, 500 ng of 420 bp fragment purified from 100 uL PCR product was incompletely
digested by EcoRl, sufficiently producing to 50 acrylamide gels. Our procedure for production of
DNA markers could be simple, time saving and inexpensive in comparison with current ones widely
used in most laboratories.

Keywords: incomplete digestion with restriction enzyme, recombinant plasmid, Commercial DNA
ladders, SY 60 bp ladder
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