we
2006 £ 11 A

[T S = No.8

ACTA POLYMERICA SINICA

Nov., 2006

WAL EET R &FFRA DNA (RIEA gL
HEE B BV

(RBFEATEREMETR XE 300072)

H OE UFAREWNARAKEERYEE, —_PERNSRI_HAIZEN RO 2B E PIBILA,
200 g/ LR B ES B E OV R (GBTLETLN) AR AR R E T (WO W BB @3 8T EREE
B RFRILE R D F MR (DEA-B) . DEA-B L2 0 T8 53 75 , J B 451 K 50 ~ 200 nm F) 500 ~ 5000 nm . F &
TR 2 . R 5 A B FL B BFL A R (DEA-M) ) 76 25 0.5 mL/min(150 em/h) B i F) 0 26 I 4% 2
T.RETHHEHBLAETBRENAEEERILAHTEEITWEEE 5.4 kb FiR DNA B4 B8
B ER AT A G AT L gk Fikr DNA, 3 B AT RUFE 1500 enh IR FLE T B B A5 AR Rk
DNA, T B 322 B0 FL 8. 3841 J ) LA 7 0B DNA OB 43 3

XA FALBAT, DAL, BITERG, B, &%

BEARFEY R TERERBHAURE
EMEAESERRE T, ERRSFRAEATE

RERELZ L oBBRE EROBEALBARK. T

AR EERAEY FHik, e KT
WERE RAEEESEMEREEY B ITEN
RUBRFEF BAHAEREYRSTHEESD
B rE MeaEsREREEENELEAR,
WHEEN RSN T SRS EER (e X
BERAERS) UM (R FUs 4 F i
3AHE. B T AR R IR RE RS RSN
EREHEE AR GEABS TR G
NEHERT Y | Afeyan EF R T EEHHWAEIL
U540 1) B 35 A R iR RN AR 1
EHFMHERNILIE, 555 HTLETE 600 ~ 800 nm
8925 AL R 50 ~ 100 nm BT BLFLY . FEBILZ 1A
VAP LA , R IE T A BT 49 A bb 3% T AR 0 0 Bt
HE MECENBRAFARSBEER, TEH
AR SRR RS B T R LR R R A A
EReor e E L @

BEELEMBARANER, FEYRGFRERN
FRMERSRB®E, LHREN DNA SRS T
B BEAER., DNAM D FR—BRAIBETE
EFH U ERSBEMREARRNLE, A8
MEHEECLEER, BREEEARRESS
%3}3[5] .

ALBEOFET BREERLEARAY M=

WHAEEFRA AT # &0/ TR
A — B T RIS R R
EETA ARARRSEFRENELBILA, +
“ESHRCEENFIEAN, EHAAERE M
fo5E . HRIE T A &% RO RMERAE
kL DNA $RE 675 50 B R AR A

1 KBS

1.1 MES5LE

AENHEMEKHMEE(GMA)  4EXTF
9% , HMEFUCTHERAR; FERHRZ — M
(EDMA) ., R %} ¥ | Triton X-114 1§ H % E Sigma-
Aldrich 27 ; R B FZ B (BEE) , It REZH A F);
PAREHRBE, HIKRE, ] KR FHIERAR;
T EE O . E(DEA) M _EARFBA X
KB B THERAE S, s, L
FHBEEATL ; RZMBE(PVA) , RE H 1788,
JEEB YL ; Span 80, 4 #7 4, K i H 1 iR 7
AHLGEFHER . EHE, ILEFEH L ;DNA
Marker JRIEFEM H KB R EAEWERZRE DO
BFEOKFRSEESRBE, 4 E KT 9%, Oxoid 2
AHUK) s T 5i BMBR S, s d o, KRB ARR]
ME 43 ;peDNA3 JEHL(5.4 kb, b BAMEY )
E. coli DH5c ¥k A b B EEF 2B MK =B 5K
Fram.
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8 B HE B F WL EIE T H S &R DNA Rl A sk 995

FEL B, TS-51305B Bt T 8 548 (38
TL Tescan 2 &) ) ; Mastersizer 2000 $f & 43 £ {% (&
B Malvern 4% & ); AKTA explorer 100 (B B
Pharmacia 2 7; o+ X E it (£ Perkin-
Elmer 7 7 ) ; 8% &% TSK-GEL G-DNA-PW (7.8 x
300) 1 G6000 PWXL(13 1 7.8 x 300)( H & TOSOH
AF ) B3 THE RS Agilent 1100 (£ [E Agilent 2
Al).

1.2 fBkaH&

Fi|FJ Triton X-114 B2 2% MR FI B, F
HMRBEHRMABI T D, ARG SEBF
HEAHTEERREH I E TS . B
B ERRERS HEBFRAREFRER ZH4L
A, B BIBRBREMN KB TRHR.

WEILBES THRELBRZFXAREGH
& . R BEVEALR (2 oL AT 1.5 mL T
ZF¥) eS| & BEE(0.08 g) . R B4R (GMA
4.5 mL.EDMA 3 mL) .FL4£ 7 Span 80(0.45 g) iB&
WA HEBAERKEAES 20 min; B EHHF HIHE
58 mL20% M BRBRES B BB EA MR
# . 7E 8000 r/min FHE T HH S min(F4L 1) /E,R
WMETER A WO RLREBE— %A 120 mL
2% PVA I+, B L 1600 /min ¥ 3 HE 4 1
min(F 461 ) . B EHEEN Wow FbmER
B HEEUMHEN R R T, HEREEY
300 v/min. FEESMT (1 kW) FHET ARSI ZEERE
A 20 min. R SR, W4E K B R RER,
FHLIBIK (60~ 70C)ERE . EEE T T#R.

TERFL A BT R il & i 8 P, ¥ GMA.EDMA,
IR W/ B BEE 1R 57 (& BL 5 o 6] 5 1 &
LA EAt AR, BARSE EREME 120 mL 2%
PVA BTN ZEHAESI RS .

1.3 HEIAMNER

A TROR G MEREA 400 HR M
B ZHBY 8 8T 500 mL i Soxhlet £ A
FoAKZEER 24 h, BREHRFHENBAN S
FAER HMEENRMREZRT TR . REHEHEE
BB . EZTHREA.

FBREINA A B PR REBES, B TR BA
T ERBIFETE pH 3.0 B Glycine-HCl MW P, F
140 r/min A FE AR F R FH pH RIS 3 h( G H
pHEXKREI TR MBEEBRULARFFREERD
pHARE), ERSH L BHRAEEFKEER
T, BHEEFAKNMEKZERENEREG. T

S50CT &
1.4 FREMEHSRE

F = Z. B3 S R HEAT 32 T 06 ¥ 3F 0 2 A8 M
FEY EHENETXRADALN RS HILN
43 5\ 6% 2 7 DEA-B 1 DEA-M. ] SEM WLZE H %
WREE ), FRLEE 43 7 00 o R4 1, R R &
i HAL R A
1.5 #BifxXE

SHNKEFHEFNFEERAIESIRERE A HR
5/5(50 x5 mm I.D., 1.96 mL) & i& 4, 8 33
AR als BRI ER
F AKTA Explorer 100, Fi Buffer A{0.01 mol/L Tris-
HCl, pH7.6)Zph B M AE M ah Al , Bl B WM 0
BEMXR.

A BB pcDNA3(5.4 kb) ). coli DH5¢ B
BREFAEEFARRETER, RAENREH KX
BAEERFEARABERHEBIAMERNR
Y EREMBFERAEIBELAESD, B
Buffer A W¥E B BT ERE, B/MEANELT
BOREFHRERESS . LBS A Buffer A Pk
ZFRKEIEAF B H 1A Buffer B (0.01 mol/L
Tris-HC], 1 mol/L. NaCl, pH 7.6) ¥t , £ (5 i ik
FHFATHHT.

1.6 S

FRL R 25 BE 66 A 0.7 % 37 I8 5% 8 A o Pk A
HPLC # W . HPLC Jy & BX TSK-GEL G-DNA-PW
(7.8 x 300) Fl G6000 PWXL (134 7.8 x 300) IR
~+HEBE 3 , BE B B Agilent 1100 HPLC B 48, Wi Bh
A8 2% 0.01 mol/L Tris-HCl 0.3 mol/L NaCl (pH
7.0), WHEH 0.4 mL/min, FHEE N 20 uL.

2 #HREIE

2.1 MWERBWEMR

FIFH SEM X il Z BN RETME,BBH
SEMBHFATHEL.AUEN, XERA T ZE5HF
SR BAL AR & WA R LS L (B 1a), TR
FE 8 R 45 AR 1 R o L LA 4 B A B BR L S
EHERBHET, SILALEBRMOK, FEAKX
LESHMARCHEFEN . FRAERITERNEREAE
MERAALE, TR AL ES A E (A 2) DEA-M
HFLE EE A4 50 ~ 200 nm. 5 DEA-M R,
DEA-B LR T S W5, ALK L2 A
50 ~ 200 nm, M fL.X B £L.4 25 500 ~ 5000 nm, I
{8 HBU7E 800 nm. B, ER LML Rt — S 1E
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Fig. 2 Pore size distributions of the two types of beads

FEMFEHHEEERRLE 1. WEMNFABHA
BESESEERIEEHE AERMANENETR
BERBURLTEHER &,

Table 1  Physical properties of the two beads

Bead Particle sizz2  Jon exchange capacity ” Wet density
=

(pm) (mmol/g) {g/mL)
DEA-B 46.3 0.11 1.08
DEA-M 45.2 0.19 1.10

* The particle amount(g or mL) was based on the wet resin.

22 MESTEMXE

SR ARMAEEANAEENRESTE
FXARLE3.TJES, ERE 1800 ca/h LT,
EESHRENARER L RBEBERRD, HH
fr R TLMGRE R 35, REFWM T REAR
BE(E D B RN E B, 3§
NFEFHBIL AR EY R T HIr 698
LB/ T W, ERE . E, LA R
EETEBRRBRETRE.
2.3 BREMSHE

43 5% 8 €6, 3% £ £ 3 B AKTA Explorer 100

BB T DEA-B ML K, TIBAR 45 & & M3
LEZERTBILE.

1.2
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F o8t .
s ‘
£ o6
2
£
.§ 0.4
m
0.2+
0 1 1 1
0 500 1000 1500 2000
Flow velocity (¢m/h)

Fig. 3 Effect of mobile phase velocity on backpressure

B, %55 Buffer A 7E 150 em/h JiE3E T 4
RO, BHEERSE EL TSGR Buffer B W ¥EH
F. BN R ERK A2, 445 A Buffer
AWBERIEARKANESEER TR, T LF
AE HEREER Y 100 pL. ¥R 2 A A Buffer A 3
Buffer B B4 BEVENE . B 4 F0E 5 2 50 FL &%

HEARAABENIEER.
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Fig. 4 Chromatogram for the plasmid purification by DEA-M column
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Fig. 5 Chromatogram for the plasmid purification by DEA-B column

M 3 2 1

RNA

Fig. 6 Agarose gel electrophoresis for plasmid DNA purification by
DEA-B column (Fig. 5}

Lane 1: peak 1; Lane 2: peak 2; Lane 3: peak 3; Lane M: DNA "

marker; OC: open circular plasmid; SC: supercoiled plasmid
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B33 AEEE, 2, 3), SXRBE"—K,
HApH— M =519 45 T & RNA I
4+ F B RNA, % =/~ig 4 ¥ DNA(E 6) . 53 5F,
ME 6 TH BUERBERESNIAABEEHBELH
B, TUBAEEa kiR DNA. K4 BE
BEHT AR OEENR SRR,
ERUAABEGNMESHR, BENECHEE
LRI B E WAL R LA R o B R
BB E. B TR ST FRA(pcDNA3 A5
3.5%10°), REE#E AFL B KT 200 om KRS, T
ERAM AP EFHELEREN 500 ~ 5000 nm Ky
BRI, XEFLNFERNKER T 4 B TR H
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Fig. 7 Chromatogram for plasmid DNA purification at 1500 cm/h
2 mL of crude plasmid was loaded.
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Fig. 8 HPLC analysis of the peaks in Fig. 7
a) Sample; b) Peak 15 ¢) Peak 2; d) Peak 3
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WHER, TN ABEE AL RA T ER
2H.

B, ETEERF,i#E— z‘Eﬂ%‘%TEbukﬁ
B 18 6 6 R A O T UL A R i A X
WHFERNMSBAARRE. B7 R 2
mL. J K 1500 cm/h B 1 6% B, H ¥ LB K4
TR . B % BB DNA B9 R B /EF b RNA F1 B
B A 38, 7E0.45 mol/L B9 NaCl = 1 BE B 1R 17 1R

B, d 5 % 4k 55 FH & 0.45 mol/L NaCl (B 45%

buffer B) &9 3 3148 45 . \E 8 B9 HPLC 274 R
WM, ER T FIRMAKSEERF, M T RNA
BB 45% B buffer B ¥ AR T 3 (peak 1, B
8o, 2 fE R 4> T B A9 RNA(peak 2, B 8c)#

MEL (peak 3, B 8c) . JREMB P AR DNA BB ¥
(A 8a) , &—EAdfaiik, FIRHEERE(H
8d) . B FZE H Ah A o R & I R (LB 8b 1
o), KA AERNANBEEETH T RN
HE R, 5B E N T 15 min.

SZER A ARREETERAINKER
KIHAE HET —HFRNLAENT R RS
REGHEHAFTHABFRHAK, HTHRE
DNA W B B ol dl . S5 R %= 89, il 3 8 B WAL
BT R A RS AR R, B 1 R AR, Uk
DNASY WA HER EAREEETER
fE. 8140, 7E 1500 em/h BIFE T , 15 min PIEL T 5T
AR R F Ve W B L
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PREPARATION OF A BIPOROUS POLYMERIC ADSORBENT FOR RAPID
CHROMATOGRAPHIC PURIFICATION OF PLASMID DNA

SUN Guoyong, SUN Yan .
{ Department of Biochemical Engineering , School of Chemical Engineering and Technology , Tianjin University, Tianjin 300072)

Abstract Preparation of a biporous polymeric stationary phase for high-speed flowthrough chromatography was
reported. Using caleium carbonate suspension (200 g/L) and organic solvent { mixture of cyclohexanol and
dodecanol} as the porogenic agents, a novel biporous matrix has been prepared by ultraviolet photo-polymerizing
monomers of glycidyl methacrylate and ethylene glycol dimethacrylate by (W/0)/W emulsification . The matrix was
modified with diethylamine to create an anion exchanger (DEA-B) .It was found that there was two families of pores
( micropores and superpores) in DEA-B, but there was only micropores in the microporous beads (DEA-M) prepared
by O/W emulsification. The two families of pores in DEA-B were in the range of 50 ~ 200 nm and 500 ~ 5000 nm,
respectively , while the pores of DEA-M were mainly in the range of 50 ~ 200 nm.The hydrated density and particle
size of DEA-B were 1.08 g/mL and 46.3 pm, respectively, similar to those of DEA-M (1.10 g/mL and 45.2 ym) .
Operated at & mobile phase velocity of 150 em/h, the DEA-B column could be used to purify a 5.4 kb plasmid
DNA,but the DEA-M column failed to do that at the same condition. Then, HPLC pure plasmid DNA was were
obtained with the DEA-B column operated at 1500 em/h. The results indicated that DEA-B column was promising for
high-speed chromatography purification of plasmid DNA.

Key words - Biporous matrix, { W/O )/W emulsification, Suspension polymerization, Plasmid DNA,
Chromatography '



