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Purification of Large-scale Plasmid DNAs by Selective
Precipitation with Cetyltrimethylammonium Bromide
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Abstract: Following Escherichia coli lysis with alkali, cetyltrimethylammonium bromide (CTAB) was directly titrated into the
supernatant. An easy and feasible technology for plasmid purification was established with the optimized proportion between the
quantity of CTAB and plasmid, combined with the specific solution for DNA release and TritonX-114 for endotoxin removal. Quality
detection showed that the purified plasmid was free of contamination of host RNA. The host bacterial genomic DNA, endotoxin and
bacterial protein were less than 10 pg, 50 EU and 10 pg per mg plasmids, respectively. The ratio of OD,40/ODyg, was between
1.75-1.85. Eighty percent of the prepared plasmids were presented in the supercoiled form. The plasmid purified with this
technology can satisfy all criteria stipulated by FDA. The main advantages of the technology include the avoidance of animal-derived
enzymes such as ribonucleases A, Proteinase K and toxic reagents like chloroform and phenol. In addition, the technology has low

cost and no pollution.
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R 9% R p it E 2 OB Y Al Ak S K
{RILH 4] DNA, RNA, EATAMNERN LR, B
R 45 FOE A2 TR L AL 4R
B IR A R R AR A R . IR
A AT E A CTAB WE#RUTHE Bkl DNA Jri%:
AL . Bk DNA RIIEREE RO TritonX-114
DUENTER, 7 TARSA T % = Uit Bk, DNA 1Y
ik, i DLER A SR Ok S B A% R 1 RS R 245 )
FEIG IR b (e R 25 T Sk A
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FIR il P N DT . Taq /i Al DNA marker Il H K%
FAEYA T, KRIGFFE 16S tRNA K519 H
RIEFAY) A FIE L CTAB I Fl Amresco A F; #
T 75 G R S B R T 4 A N A BR A F] DIG
DNA Labeling and Detection Kit & Roche 23 7] =i ;
BCA & IR & H 2 = KA F], H7 IE i
JE B ) Amersham 2 &)= by e S &0 B
OMEGA /A wl; To#JS AR FI Sk H Axygen 24
s FLAb T35 Sy [ A3 BT Al
1.2 EM. AR

Fe 1k B-2F FUBHT L R (4 B 41 JRUORE pcDNAlacZ,
AT AN DUE FLAT e B O M Y CpG SR T
P2 H 20 ok pCpG1. pCPG2. pCpG3 Hil pCpG4, &
T W S it 98 50 % A TR PR 9 1 e i i R R 4 R
pETAII il pETIB, & RABE: RbuikEEH 0y HAZ RS
AR pcDNK ¥ th A S2 50 = 4 AR A7 ; pMDT-18 11
AREFZAYAE; KFEFFEEEREA E coli
DH5a; SPF Mttt SPF JE & & B R 1L,
AA RIS A KA
1.3 FHHERRIERME

FE 4 FOR DNA KR DHSa% 15 LA
T 8 v 2 B R BB 3R 0, 6000 x g B9 0> 10 min YA 14
K, IR E S mL A ELBIINA solution I, FE4%
1:2:1.5 B A4 5m A solution 1T 1 solution ITIY,
FIRMEE 15 min 5, 15°C/6000 x g B.0» 10 min, W5
3, BRI mL EISIA 0.7 AR SN EETTTE .
VKIFHEA T2 14T
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1.4 JRHL DNA BNEF TR

M4 TR DNA B) 6 o 45 20, 76 = M
150 r/min BEPESAES, 76T A B IRRLAR ) 2.0 13
A 5%(W/NV)AY CTAB AT, fli CTAB KWk H
0.18%, M8 15 min J7, EiH/6000 x g #.[> 10 min,
W FLUTTE A 7] 09 22 vl s i, LA 4 i — 20 40 T
B0 I 0.7 A5 RFRR SN BEUTE 5 i1 T 3 Ag
WHEE S HL UK 537 -
1.5 FR¥I DNA BIEZ R

# CTAB ULIERY TR DNA 2.0 UUEY /M 10
20y, 43 BIAA 10 mmol/L TE(pH 8.0). PBS(pH 7.2).
DDW(¥{Z%7K). 3 mol/L NaCl. 5 mol/L NaCl, 1 mol/L
NaAc. 3 mol/L NaAc. 0.5 mol/L NH;Ac. 1 mol/L
Na3;PO, 1 3 mol/L KAc WL i Jo, 15°C/6000 x g &5
£ 10 min, FIFWAEIMIHEEETHE ODago F
ODyg, JfiFHE Fiki DNA &, U LWES CTAB-
DNA &AW iy ok & & i 10 R iops il
B DNA 19 [EHSCR
1.6 AFRMER

H 2L BB DNA % T 10 mmol/L TE 22 nfr
W, A 10%[1 TritonX-114, {HHZME K 1%, &
S1JE VK 10 min, SR )5 42°CHELENEE 10 min,
20°C/10000 x g 50> 5 min, TH% TAES NN
BT B R AR L, O A R 1 IR
1.7 S RAEREHN
171 W1 E

B4lifk ) pcDNAlacZ 4351 Hind 111 1 BamH 1,
Hind IIT #11 EcoR I, Hind III A1 Xho I, Hind III Al Apa I
W), X A 1 A T B B AR K L DK 43T
1.7.2  RNA £21

B & i Al 1 ki DNA #E17 1%30 5 SR I
Uk, EB Y {0 J5 WSS A5 A AE B IR RNA 15 54
173 7 EELFN

Fe e BCA R IR R & i B 15, DAC MR
) BSA il 2 bnifE 2k . FH K B DDW #4li4b 1Y pcDNA
lacZ FiR 0.06 ug/uL. 0.12 pg/ul. 0.18 pg/ul.
0.24 pg/plL. 0.30 pg/ul. 0.36 pg/pL. 0.48 pg/pL.
0.60 ug/uL . 0.72 pg/uL F1 0.84 pg/ul, 7EFFELAME T
XFafifb Bkl DNA H A B AR SR FEA A, 44>
FESESR 3 R, BUL I,
1.7.4  ZLA14] DNA f20)

PCR il % 16S rRNA JE [H 19 ¥ i@ 4% 58 4 £,
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50 uL PCR JZ Wi 1A R AL $E 5 uL 10xbuffer, 2 u Taq i,
50 pmol f 16S rRNA H&[HARS 514 (F 515 5
5'-cgttacccgeagaagaagea-3'Fil 5'-catctgacttaacaaaccgee
tg-3"), 10 ng KIHHT B 2 K 41 DNA; 30 YR FF ) PCR
FRIFR 95°C 45 s(56 1 RPEH A 2 min), 54°C 30 s,
70°C 30 s(feJ 1 RAEFR N 10 min), 73519 H 19 Fr B
Z e B, % DIG DNA Labeling and Detection Kit
UL BT RIS ARL, SREFHE R 3 pg, S
RIFEHLEY 6 AX AT IR, A8 PE 2144 100°C/10 min, 5
IO S50 37°C/24 h, 2118 h 65°C/10 min.,

H LR 2H DNA 7] & (OMEGA)$2 JUT i £
B 75ng. 37.5ng. 18.7ng. 9.4 ng Fl 4.7 ng K K%
¥ DHSodE K2 DNA fl CTAB :4ifk iy 0.5 pg.
1 pg JFiki DNA A EcoR I MY, BifSHise i vy
VKA 8 e P W PR HE S, 22 58148 (330 nm/2 min)
Jii, $% DIG DNA Labeling and Detection Kit &7 £
UL BT IR 23S, WIALAC 4R 42°C/4 h(Tii 4k
W 50% MR ), A5 4541 42°C/6 h(ZR 3SR &
50%FF EERE), PRI 65°C/15 min, Jfl NBT/BCIP
€8 J T 8 A (D sl P ) o
175 HEFHI

FH TGS 25 25 1 ACKE N 85 AR E L I 2 pg Jit
B DNA HEA TS LUAR RS, bR S N2 R 10 & 4301
4 0.2 EU/uL . 0.1 EU/uL . 0.05 EU/uL . 0.025 EU/uL .
0.0125 EU/uL. 0.006 EU/uL, ki DNA H¥EE Ky
1000 ng/uL. 500 ng/uL. 250 ng/uL. 125 ng/uL I
62.5 ng/uL, LS 3 AR 10 100 uL M8 E bR
b FUBUR. DNA R B TP A 100 pL 4 5], 37°C
Kt 1 h JE W EEEERE IR SO0, AR A i B A
5575 R R R o BE R B, AR S N
FPRUESD A LR R, DNA N #E R A0 3
FHAAL B Bk DNA FLIA ST 20 H 15 Hid AA XS
(0.5 mg/F)H1 63k 2 A #% SPF 5 (1 mg/3k), & HImes
ANC RS A B, AR 7 d.

2 X

2.1 Rk DNA BIEBMTE

) JFki DNA B 20 Bk 2L 5.0 b3
IIAZIREE N 0%~0.25% CTAB, EEIFE 10 min
J&5, 15°C/6000 x g B5.0> 10 min, &8 AR 2 5843 Fl
SO ORI S R BN, MIMAR CTAB &

e R3] 0.18%IF, 100% RNA fA7ET B, 28%
REAAETIEZAY A 1),

180 —w— Plasmid 7 450

160 1_‘_*4_:1_11_*‘,4 “11 Protein 4 400
140 | —#—RNA 1350 _
4 —
~ 120 } \ 1300 £
£ | 2
2 100 [ 4 {250 =
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1 CTAB 3 R#L DNA B9 145705 5 R
Fig. 1 Selective precipitatioin of plasmid by CTAB
739 i) 5 AN R 46 B2 R R /INEY peDNAlacZ |
pCpG1l. pCPG2. pCpG3. pCpG4. pMDT. pETAII
1 pcDNK JFiR. DNA 1) 5 2H PRk 240 400 35 0 3B
TIMAZLWKZ S 0.18%f% CTAB, #H 10 min FI

15°C/ 6000 x g B0 5, VIER GYAH 3 mol/L
KAc ¥%fff, B0 FiE% S NBEUIIE R, UUTE M) kL
DNA S BEE e iUk o3 A, 25 AR 3R W, A[E R/
M kL2 CTAB UTHEILAEALIG, 90% Ay it W e Jo i,
JG RNA g EHEH 4] DNA V554 (& 2).

1 2 3 4 5 6 7 8 9

2 CTAB 4k A [ Bk A B ik
Fig. 2 Electrophoresis of the different plasmidpurified
by CTAB
1: pcDNAlacZ; 2: pCpG1; 3: pCPG2; 4: pCpG3; 5: A DNA Hind III
markers; 6: pCpG4; 7: pMDT; 8: pETAIIL; 9: pcDNK

2.2 FRfi DNA BYiE MR

535l CTAB UL¥E#H A 10 mmol/L TE
(pH 8.0). PBS(pH 7.2) . DDW 3 mol/L NaCl, 5 mol/L
NaCl. 1 mol/L NaAc. 3 mol/L NaAc.NH4Ac. 0.5 mol/L
Na;PO, Fl 3 mol/L KAc, ¥HfifE.CJ5 M Fil, A
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0.7 RTINS N BEUTTE MUk DNA, TE S ff o 5
M HEEE T B, A5 R ERER 3 mol/L KAc i f#
JERE DNA Y [EISCR A 85%41,  HoAth 775 7 114 [R1 g R0
BAR(K 3).
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3 A EAERBMR CTAB-DNA & ¥ E B by @ g xR
Fig. 3 The plasmid recovery after the CTAB-DNA complex
dissolved by different solutions

2.3 HURAHEEILEE

CTAB 4lifkJ5 i) pcDNA lacZ 43514 Hind 111 Fl
BamH I. Hind III A1 EcoR I.Hind III 1 Xho I. Hind III
F1 Apa TXUEGYI G, BhtHe B e e i UKk 235 SR e WA AT
YIOF, BT8R lacZ R K A 7E— > EcoR 113 /4,
BT LA Hind 11T #1 EcoR 1 AU o] LAk 4 45 H
W B, HAR MUY 77 4 2 450 (WA 4),

bp

23130
9416
6557
4361

2322
2027

564

4 CTAB %44k ay pcDNAlacZ 9§14 E
Fig. 4 Restriction map of CTAB-purified pcDNAlacZ
1: enzyme digestion by Hind III and Apa [; 2: enzyme digestion by
Hind 1II and Xho I; 3: enzyme digestion by Hind III and EcoR I; 4:
enzyme digestion by Hind IIT and BamH I; M: ADNA Hind III markers

2.4 ZLBRIBIE R RNA &7
PR CTAB 3£ 464019 Bkl DNA pcDNA
lacZ (5.0 b ¥ AL VE ) B4 T 35008 W 8 15 B Uk 43 7,
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25 L R TR AR RNA (UAETE T CTAB S £ PE LT 1
L EiEH (A 5).

1 2 3 M

5 Zh{LATE B DNA BIER RS 1 5k A F ik
Fig. 5 RNA detection by gel electrophoresis
1: the plasmid pcDNAlacZ purified by CTAB; 2: the supernant after
CTAB precipitation; 3: the plasmid pcDNAlacZ without
purification with CTAB; M: ADNA Hind III markers

2.5 HEBRRIAYZ &R B B

¥ CTAB 7:4ifk#) pcDNA lacZ J&kiFH K i
DDW Fi B, 0.06 ug/uL . 0.12 pg/uL . 0.18 ug/uL . 0.24
pg/uL. 0.30 pg/puL. 0.36 pg/uL. 0.48 pg/uL. 0.60
pg/ul. 0.72 pg/ul F1 0.84 pg/ul, —3 0] TR 146
M 45 W o8, Bk DNA R BEIRE A &8/ T
10 ug/mg ki DNA,
2.6 gk Bk B9 2 B B E L A

P PCR 3 Al H = = bR i 9 KB FF I 16S
rRNA FEH H B #RER, DL DHSo KIGHF # %4
DNA #Z%, X} CTAB IL4lifbiy ikl DNA 1 i
RIER 4] DNA ARG, 255/ 10 ng/pg JikE
DNA(K 6).

1 2 3 4 35 6 7
R|me -
6 &k BRkIHTE = EFE AT Southern blotting
Fig. 6 Detection of the host genomic DNA in the purified
plasmid by Southern blotting

1~5: 75 ng, 37.5 ng, 19 ng, 10 ng, 5 ng DH5a. DNA, respectively,
6: 0.5 pg purified plasmid DNA, 7: 1 pg purified plasmid DNA

2.7 #h{k ki DNA BRI EZERN

i R AGR U0 A 5 X 4l AL i Bk DNA JEF 7 4G
W, RERHNERTEN 50 EU/mg Bk DNA.
¥ 4liAk 1) ok DNA WL FEST 20 2 AA IRS(0.5 mg/
H)FI 6 3k SPF 5 (1 mg/3k), 45 SRR 7 d gL
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WY R R AR TR T e 5 S I R R B
2.8 CTAB Z#IUERAL DNA BB A% E

555 B FORL DNA itk Jy A e, OIS
CTAB JLUE 1 D\ 21 T Bl 24 i 40 250> b3 v 4l o
i DNA AffiF RNase A, 5PN fd & 5 25000,
M1 L 2 b3 halifk Bk DNA 1350 Ak 3.2
JG, O ERTIER 1/10,

3 it

B 2 3 DR TR R i U R R, R R 2 Y
DNA 2 17 R LA SR Sk 5 il 19 35 DR 36 97 22 2 98 A
BUR T Bk, (R AR A% R 1 I RNA T S 4
L T BOR AR R AR, HHR FDA BLE, 74 ad
ORI e . R . S5 SR EEEOE
TES IS e AR, DRI SR DNA 9 RIS A 7 S
Tl 2 DNA S Vi I3 BRA T 1 A9 3 2 a0

AW ST, DNA ik T 25 5 3 53045
Hi2LBRIEAR RNA, NHEER . B AEEE A
DNA 753, Har—BH 7 ormat e £h0
Bk 25 RNA, J il BR £F 4k B8 % )y 1 25 bR 56 8 41
DNAL g KEN &k praEa™ TN
7R HAT 5 50R DNA A 5950 F A e far, BIFA
FeBRAAXT RIEST Rk Al E Tk DNA H
A B ) IO P T S, Ak AR g S A o R R R
OEE, HBAH B TS Y5 ), S SRR ALK
AR AT Y0 ) AR Al AR 1 9 TR DNA Y%
A B, H TR DNA 35 DL e A2 7E,
ANRE S R ST PR oy o, PRl fb S5O R IR A
M, B TR .

AR CTAB it #M: DIVE BB DNA, 7
FIF 3 mol/L KAc ¥ FEMEV i FIREUBTR. DNA, i
— 05 5 Bk DNA 303 935 /0 5L K 41 DNA il
FEF, B2 b B, 554 TritonX-114
DUIELLPRNTER L T 200 4 (4 R, DNA Y4l
FEREw, IS WE IS HL VKR I AN 31 RNA J5 3%,
EIE SRR F 80%, Z4B & it /NT 7 pg/mg JIUkL
DNA, J:[H4] DNA /NF 10 ng/ug ki DNA, N
F O E/NT 50 EU/mg Jiki DNA, 4lifb 5ok i) it it
T b5 5 75 b AR A 2, SR8 EzIE FDA BLE
N EE 4 R A o 25K, 5 B 1Y Bk DNA KR
BLalifb 5 A b, ASHIFSE 857 19 SR DNA 24k )ik
AMd s YR E RNase A, AR  &05%5H
BEVIBTRIZATAT | DEMSEAE By B ARE, ELAT AR

BHWOR . AT L1 MR B A, N
RABEAEAL BTRL DNA B HARSC ™ S 7E 5 B I R
AR A L B T SR
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