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Abstract: The influential factors in the plasmid DNA extraction on the quality of the plasmid DNA was investigated, the extraction
conditions of plasmid DNA were optimized and the quality-controlling standards were set in order to produce the high-purity plasmid DNA.
Effect of temperature inducement on the production of plasmid DNA was studied by increasing the temperature from 37 “C to 43 °C at intervals
of 1 C. After 12 hours of cultivation at 42 °C, the plasmid yield was significantly increased by 66%, which demonstrated that the new method
could be used for economically preparation of recombinant plasmids. Moreover, the standard alkaline lysis method for preparation of plasmid
DNAs was modified and the optimized procedure was as follows: removing the cell fragments and the epactal proteins by LiCl; precipitating the
plasmid DNA by PEG8000 to wipe off the digested RNA; and removing the reliquus protein by Phe-nol-CH;Cl;.In order to obtain the
high-purity plasmid DNA, the crude plasmid DNA was further purified by different kinds of chromatography.
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PR8I GRE JT TR DNA [RISCR K1
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Kt e GT116 (#5747 pVAX kD) ; LB #5595
B (1 Oxiod A ] [ 1 R ANEE BRI L 1) M6 5
#ER LB B5 55D = BRERER 10 g/L, BERER S g/L,
NaCl 10 g/L; ¥ 1 : 400 g #i%&f% 22 pL, 1 mol/ L
Tris-Cl (pH 8.0) 25 uL, 0.5 mol/ L EDTA 20 uL, 7
7K 633 pLo ¥ 11:10 mol/ L NaOH 20 pL, 100 g/L
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SDS 100 pL, JCH7K 880 uL, ILFHFIAC. AR 3
mol/L KAc- HAc pH 4.8, TE: 10 mmol/ L Tris-Cl (pHS.
0) , 1 mmol/ L EDTA (pH 8.0) . MarkerDL2000,
Wide range marker Z545J H TAKARA AYH ARG R
/A7]; 5 mol/L LiCl.RNA . PEG FLfi]: 1.6 mol/L NaCl
(% 13% PEG 8000): NaCl 9.4 g, PEG 8000 13 g, /il
ANRKGEAR R 100 mL, =R Z87K R 20 min; My M-
S4BT (25:24:1); Buffer A: (NH,),SO4 2 mol/L,
Tris 100 mmol/L, EDTA 10 mmol/L (0.5 mol/L EDTA
TBMRRE): WRELRZ TR pH 7.0, H@EnE4Cid ), Buffer
B: NaCl 1.4 mol/L, (NH4),SO; 2 mol/L, Tris 100
mmol/L, EDTA 10 mmol/L (0.5 mol/L EDTA f#i#
B, WERIRI pH 7.0, HiEIEAUL)E; Buffer C :NaCl
0.4 mol/L, Tris 100 mmol/L, EDTA10mmol/L(0.5 mol/L
EDTA ke, WRERERI pH 7.0, il pELRL I,
Buffer D: 1 mol/L NaCl, 100 mmol/L Tris, 10 mmol/L
EDTA (0.5 mol/L EDTA f#iyii#iks s WERIRIM pH 7.0,
e AT I
12 AUdRis
BHMPOCEEA: RIBRFAT]; BHRHIK RS
WG 248 JZHTX: Bio-RAD /AF]; Sepharose 4
JEHTHE Plasmidselect J24T#E . SOURCE 30Q JZ4fT4E:
Amersham A #]; HEIEEOHL: HIZHZSAA .
1.3 RIS
HAWAKAZIZS], 75504 pVAX KIFHH#
(GT116) , HREETERIGHEF I 50 pg/mL R T
3 mL FRifE LB WifAss773E, 37 CHEFE, 6 1 h £#
HUFE 1 IR, Wl ODgoo B, FHEMIZHp K. H
FEPERE pVAX Bt R A B SR B T R 3 3
mL LB 784 37 'C, 8 h #5985, B2 mL EIA
20 mL LB £3%%i+; 37 C, £3¢8 h )5, Hl21 mL
R\ 480 mL ] LB X555 73 ##Hh 8 4~ 500 mL LB
BRI BRI, N 36~38°CI 8 ANLERAE
MIFEPR, B59% 12he 28 1. 2 IREEFIRIA I | mL Bl
536 6BE T ODgoo RHMIHZ T EXT B AR A3, HX
HFERTIRE S | mL WELE ODgoo I HRITIHREE, 3
F /N & R4 7 kAR 5 &R BAR i R 4
(Quality One) HHTIIRE RS, L=IREF AL
SERIPIE AR, LR 2 S 1A P B A0 5 B
WO BRI ZE 7, TR I R
1.4 BEARIZLMEFTH S BTRL
B EREIEYE T UK 10 min, 4 “CF 8000 r/min
B0 15 min, WCERSMSMBEEEFMDTE, 75 HIEWH,
{5 B B OB B AR . TS UTEEE T 10
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Solution IT, MALNG TR EOE, mEEN, ek
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B PRV (1A R THIHA S Solution T B2fl, AN
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G e B OV B BOR AR AN R AR A BES 5), VKR
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0.6 AR AEE, 78507R5), -20 CTCE 60 min LA
o IR T, 12000 r/min B0 10 min Y4 DNA JTIE
(WIFE 4 CE Ly BhHS RAEDUE) o /NOFF 5 LIETR,

151 B B OB LME BT A AL N 3 mL TE(pH 8.0)
WEARDTIE . M 3 mL UKFA 1T 5 mol/L LiCl ¥, 78
IRA], FIRE 5 min LAE, 4 °C, 12000 r/min
0 10 min, ¥ EIFRERE B —H 50 mL B.OEH, 0
A 6 mL AR, FEMES), FEACE 10 min L EM,
K, 12000 r/min B0 10 min, /NOFE EER, U1
VEH 70%% CEESEIETR. S/ 3 700
uL 7 RNaseTE (pH 8.0) VAf#K DNA, 2B
L5 mL EOLEH, 37 C/Kif 30 min Br 2 RNA. A
700 pL & 13% (m/V) PEG 8000 J 1.6 mol/L NaCl,
RS, BEER. 4 °C, 12000 r/min 50> 10 min,
ANDFES: FIETRPY. NN 400 UL TE (pH 8.0) VAR
FRUTUE, PSR &0 e (25:24:1) Hhig—
%, 12000 r/min B5.0r 5 min, U FEAKM. K EEK
FHFE /BT 1.5 mL B0, I 0.1 f514F1 3
mol/L NaAC (pH 52) K 2 f5AFIATI/K LB, 182
JF-20 CE#E 10 min LA L. 4 °C, 12000 r/min &> 10
min, 3 EIERL TUEH 70%4 CEEREIET R, &
FRUTIERE T 100 uL HoO (B¢ TE pH 8.0) 1, & & DNA
WEEN 10 mg/mL, {R(FT-20 C#&H.
1.5 HENTAi S R DNA

ASEIG ) Amersham ¥ EHTIA RILH 3 18)EHT
F, AHER PR DNA 225 55— 18 J2HTHE 5 225k RNA,
ZNL S I EHTRE SR I E DNA, 55 82T
BN ER. SUENTR R SRR LU T
2iseset®, SBIEIR: HE1 (sepharose 4 fast flow,
FEWNFLEAR 2.5%80 cm), & 260 nm 1 280 nm 4™
R, USRI 0.02 AU. 600 mL buffer A “Ff7
K, J# 4 mL/min;  BAE, EAEREDL 1L RV HEEL
YINE . Vel Buffer A ¥ 600 mL, Jiti% 4 mL/min.
W 260 nm F—UERIHY), ZIEHIERRIZ)N 20
min, 5 IERIEYIN RNA,

¥ 2 (plasmidselect, #EHNFLEAE 1.6x20 cm), &

# 260 nm A1 280 nm PMEIIIEAS, UEERIME 0.05
AU. 90 mL buffer A “F4i#:, Jii# 6 mL/min; EA¥,
PL 4 mL/min fIEFEAAZ T 3 IRIOHE 1 WD) Yokt
60 mL buffer A JefE, % 4 mL/min; $Efii; 150 mL
buffer B J&fit, % 4 mL/min, Y4 260 nm W5 4,
ZIE I A2 5 min.
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W HE 260 nm A1 280 nm P, W ERIE 0.08
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FE 2 WA 4 5 25 B /KRR, 78 iR A,
PL 4 mL/min JFUEFEAR 3; ¥etE, 60 mL buffer C 3
FE, ViE 4 mL/min; BEEEBEML, 1% E buffer C 4 EL
M 100%%] 0%, buffer D 143 EEA 0% 100%, Bl
PR 150 mL, % 4 mL/min. Y5CEE 260 nm W7,
206 IR [R] 204 12 min. RRAlAL 5 SR 2 575
IKZEEVESG, Wi#T-20 °C TE h. AR5 FENTISER
EORAF
1.6 FUREHR FEANALRE %558
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Fe KLk, AESTECER IR, BT R
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TR TR BN ], U B IR IAE 42 'C 4k
R, 120 5, 09I 1 mL B 3REREUSRL DNA,
LI NENEBEIR I, HBEIR MBI R G kL
DNA T EE M. —IREZIRBAILER TR, £
37 CEFRFAET, RIGAT B SOk 5 L A IR B2 5
FING: & ET 37 CHRE, R &34 Frid s,
H 42 CHFM kL= &L 37 Cramth 2 5Pl B (B
D .
1 BLHFE CT16) BREIF SRR SRS
Table 1 Influence of temperature inducing on the plasmid yield
HRE 37°C 38°C 39°C 40 C
B 4RODgg 2.1740.11 2.4140.17 2.38+0.21 2.74+0.13
Sk #/(mg/l) 2.93£0.05 3.51+0.01 3.84+0.07 4.21+0.06

HERE 41 C 42 C 43C
B K 0Dgg 281+0.12 297023  2.94+0.20
ik E(mg/l)  434+0.10 487007  4.65+0.14

M 1 2 3 4 5 6 7

B 1 TEIREIFS KT E R IKER
Fig.1 Electrophoretogram of E.coli plasmid with different
temperature inducing

E: M: Marker; 1: 37 C3JR; 2: 38 C34r; 3: 39 C
AN 4 40 TIN50 41 CRAS 6 42 CRA 7: 43 °C
i

Note: M:Marker; 1:37 C cultured;2:38 °C cultured; 3:39 C
cultured; 4:40 °C cultured; 5:41 ‘C cultured; 6:42 ‘C cultured;
7:43 °C cultured.
2.3 IR S IERINSE R

1 2 3 4 5 6

2 HRBRVILA S DRAVRIKER
Fig.2 Electrophoretogram of primary of purifying the plasmid
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Er LADRITAA R 2 A RR =5 0 KRS 3.
) 3-LiCl iLi = 4; 4.3 RNA BE4f5; 5.2 PEG8000 it
et LR, 6. A AALE HRA .

Note: 1:Control of small-scale extraction plasmid; 2:The
sample of large-scale extraction plasmid; 3:The sediment by LiCl ;
4:The sample after removing the RNA; 5:The supernatant after
PEGB8000 precipitating; 6:The final product.

VKIE 1 AL RNAase B 1)/ BRI R ;
VKIE 2 ARSI EIEBOR 1 uL SRESS IR, FTLLE
JERLIRAS RAF, #IRIEEE: UkiE 3 4 LiCl il
HAZHRE . DLEZREEEAT RNA IR &Y, L
BRI Eos R TORERZ 6, HITE A S
Jiiki DNA; ¥Ki& 4 /£ 221 I\ RNAase Bfi o 1) L3
W, FTLAREME N RNA ¥guHaE, i H R~
AR AT ER KPR UG 5 928t PEG8000
VOER) EIHL b/ 1 RNA #itiedisk, R
ZHIBE ARG EB B, (H2 T BRI
Wi, SR/ T RNA fRIRT] UG HSRIG AR
%2, YHISWUET AR T RNA HERR LB 2 WK
18 6 R By A MR K, FA EAE RNA, T H,
VKIEAENS i, EHRBRELHR &, RS Ry S0
TP BORLIT M AN K, A AT St — 0 At
2) .

24 HEENTEER

2.00£100.0% Buffer|B
1.50}

S 1.00£50.0 7

/\
E R ADA

0.00 F86-

0.00 60I.00 120I.0
tflxin

[&] 3 Sepharose 4FF SifZEtAai(vER
Fig.3 Purification of plasmids by Sepharose 4FF molecularsieve

chromatography

E ABBEATER; B WBENwIRER, 11 B
AR 20 AL 30 H—ANEYE; Mimarker

Note: A : Molecular sieve chromatographyic profile ; B:
Electrophoretic profile; 1: peak 2 of Fig 1 A; 2 :lysated sample; 3:
peak 2 of Fig 1 A; M:Marker.

ZuypPaiitE, B LAHSRBORLERE, Z97E 17
min /24 FFAG I, &5 1.1 AU, ZJSZITESS 57 min
HBLER — A, FT—MESZ TR DNA U, 20
100 mL i ti¥), A M KL 3.8 mg ki (AT LA
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3A). B UERIERY), A AN USSR AN
FEmATRE AT L (B 3, B)s ¥KIE 1 58 —ANGUEEDD,
VKIE 2 RS, VKIE 3 NS —NIEIEEY), RTCARH
(17 H RNA B2 55 Hi K, 1 0B DNA I OR BE R K,
IRUFII B T /N T AR RNA, TR DNA 2
KARFEAAL

St EE MR JE R B B, Sy
RIS A IARBIZE DNA DU/ B4R, SRIET:
i, Z37E 12 min J5 7] LAE B HIL—MEBERIE, (B2
GAS N ERIAR, AR, A TR R,
B LIV AR /N T4 1 s —Ng, T BAEZ 5 H
NaOH FHAEMIBI %, A7 DNA #rf, HiEse 1
SRAZE MO 2 AR R e FUR. DNA 1R 4 (18R (&
4A) ; VKB 1 AKE 1 NI EEY), T DLE BIJR
i & KRN ARBIZE DNA, vkiE 2 7 LAE B3>
IRNER R RS, RPEMERR, BRIGRIHE.

2.00 £100.0% Buffer B
1.50

5 1.00E50.0
< 0501
0.00 [

0.00 10.]00 20f00
t/rRin
B4 Plasmid Select FEMZEHLEILE
Fig.4 Purification of plasmids by affinity chromatography
Plasmid Select
E: A-FAEADER; BARREMEARER; 145 2-
Ml £ 4, M-Marker.
Note: A-Affinity chromatographyic profile; B-Electrophoretic
profile;1-condensed flowfracton; 2-plasmids;M-Marker.

1 M

2.00 £ 100.0% Buffer B
1.50 -

1.00 £50.0

AU

0.50 - 3000
0.00 (&% 2000

0.0 10.00 20.00

t/min
B

[ 5 SOURCE 30Q BT 3ZHpelifshR
Fig.5 Purification of plasmids by SOURCE 30Qanion exchange
chromatography
E:A-BTREIER; BRARKER, 104
M-Marker.
Note:  A-Anion

exchange chromatograpic  profile;

B-Electrophoretic profile; 1-plasmids; M-Marker.

SERZENT G PG IEEM SR 4 55 LA,
FERA TR M2, WA R, (HERTLUE 2
ODag FHl ODago 3575 B S IR 4K, o B FH 36 28 1k
FERIARAL X B B 1 W B R 0 1 4 e BT R
DNA, A EIHE—IRER, B DNA SLZIGE T K,
Wy, 1T ELBERE, VW fRITH AR RN SR AN E M A T AU — B
VKIE 1 LA R T, AiREAR S, (HE T
TE AR B R IR DNA, LT /B F3R i kL
DNA.

3 Tig

JFRORL A A 72 AR 2 PR S A R 2 1 I P 1 3 22
S —, MG FRLE S 1250 S R AU %,
5 KA B s 973 St g R o T BRI
TR RAS, AR s kL AR
Fe. TEEHIEINEE FRIEERTE AR RGUHR AR RS
FEMT, FANER A ER L R, SFEUEE
KRR 0], TS INBERR $h B Eh rT LLIA 2
fasg pH FUTURLI H 1), BARRILIEAN B A4 K5
AR = S . TR A K B i, ks as
TFEH 37 CHAF 42 °C, BEMI BRI &,
HTRE IR R ER AR T, BAATE E MR S R
JAKAZ B i, (BRI REg SR H], AR
E T ORI R ) E AR 1 R I EUE A . A4
TE42 CF, BRSS9 RNA L 173 RS54 K
AR, FEAR—E I RNA TS0, PRI BEHE & Ok
U,

KT B TRL DNA (32 BCFIARIITE 73§ A= 42
O DL, H ISR BT R DNA 77
W R A RO T I SE G IR B R 5T, RNA 1355
Y, PERUWRE T LG 4, Bl BRI A A
H%, FHARMEAR, SLitst B mATREl,
ARSI BRI AR T 2456 T H R AL AN 8] Bl
BRI A, FE TRE R AR K e 5 rp R E e I
S SANGIAN 2 R AR, (HASTEIARA S TR
DNA &, AR DNA F$EEGT FEH 8 AR 0 &
BREEHL T 7, ERT LUA R AR DNA == H
(17, E T4 B KA 52 B 2R B A R 2
PG, Rt ARG U AL BRI 2L TE T (3 . B
PARBUTRLIREF, S T IR TR DNA [IRER, 1%
F SN AR E T K CBAE TR DNA PTER, A
R T40E TR ITIE, FEARME 1 SRR ae, [ )
FI LiC1 71, AR RNA [V RRE, FRlsgetafk -
WEA, Bk, TR RIS S 7 E RNA
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HIE 5 IR =R E LiCl A1 NHLAC Wt
UE, M AGE B O ILEY. B LiCl B
DNA ¥, PTUAUTIE RER RNA, /b aiANH RNA
B ITEACKT ], FERIIRA R, S pR U (A 4a %,
H HAEEA I R 4 NG A F . i@ id PEG8000
JUIE DNA M2 RNase BEfiiid 5 (/N7 RNA,
i ST NARA ER R L, iR
IOA B E R A FF UARE, AT T —E&5%
HLOMEGE. TR DNA 1934 = HARX i
SR FURE DNA HIFREUTVE,

TR EMT R EL S 2R DNA LA, 4
HRAANTIR, BN RS ZEHT . SRAET
BFAENTT . AR KL DNA 4tk T2 E R M
U, RS, E&E TR, o] DURYE 5 HAH
SEREIN 2AGI 47= h AE B L T, IR E AR
TRARFERY DNA &, WER G EES TR &R
KL DNA 2 FIFRETE Jo SR AN 77 TR 22 BE VR4
TAEM,

SR
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