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FIATHE H IMAC (REACHFERREBRGHERSK A
*HlE REF FI¥ KEE Ef

(PENMEFHERABFMRANT REEETREFELSERE  100052)

W B LUFEEBEEARE pBV20 A B REE, RAEWEETREAELTE pBV220 £
SR A EWEA T RGE G T/ 6 AEMMTLF 5, 3 I 5 F0R & 4 4 pBV222, LALE
HRER HMEAE N-BHH Hiso BUFIT IMAC B IREALENEN, MU REHER
FERSHRIUE T N6,  1L-2 F1 GM-CSF ¢DNA 5k A pBV222 8ikd, FEM B H
EHSWM N FRIFAE, Tk WL QRSB REBHFERTEOAHBHE
H,oOEXHmEEOHRE GM-CSF A WS, LAHKEER 6mol/L HMAN MY
SENBak SEMERRE, LEEE IMAC B, LB B s s pH MBS RE
HYER,.SDSPAGE T EESIEFE 0% |

XK@ IMAC,GM-CSF,IL-2, REEH, fibirg

#i{f #5% (Fusion complement, purification tag, affinity handy) 715 Fi & it B 4F 8 J#
EROHFHEERARR THEAR R TETHENEONML, SRERE
MAZETLEHFEER, HENEAESABRTI A ENE LT LR S
B, ZEUSERNESHAREM BN EAtEsdit,. BaEANairs44%E
W A EH(SPA) B HBK-S-FE B (GST) £ BHERMF T (poly His) B p-L AW HE
H2 HPETFHARMSSRANTFHREOHNSBECBWATBRNIFEAZ L,
1975 FHAAEORMARRREATSSBE TS GWEES, F A SX MR MM 26 5
H B % k& R FE M B (Immobilized metal affinity chromatography, IMAC)*!, £EAXR
MESPASN TRAMECOKRAIFEHEFEMSRS, 4 TN MANSANEHS
TheERm /), BT 58 . EFERMEEEN TEHERW CEHBEL TR A1 X,
HEZHBTRMEN . AL pBV220 BN A ERMBK, H L RBMEMEIIA 6 B
HEAM, WEEYT pBV222 RER4K, IR Z4{LT IL-2 & GM-CSF 4 %EH, I GM-
CSF REEEENRESHLERFNERELRRZ,

1 H#5F%

1.1 HH%SHEY
KE#F B 8 B DHSa. JM109 B pGEM3A( + VI A T8, B S EA R
pBV220 B A EKEHHFHES!,

EMRAE N 63" B H N,
EICF 19954 6 A 8 Hl Al
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1.2 BS5FERAN

BEMEB XL YHARAAAAHADHEARAR, TADNA EEMUE XE
Promega 22 5], Chelating Sepharose 4R FF ¥ Fi it Pharmacia LKB 22 d]. HEH i*ﬁh"%
et
1.3 FEERMAT SRS

f£2H ABI 247 381A & DNA £ MAX L& 8, BifR ¥ S % T TE Bufier, #£ Pharma-
cia 22 R #9 FPLC Mono Q ¥ttt L,
1.4 EHEEEFREAZS

WU 0. 5Sug/pl B B 3 Oligo I FERKER S5, 100C N 3min, TRKE
10min L LR %, BUREEHEH TIDNA SR B FRMMST Oligo B {L, KW &,
50mmel/L Tris-HCl, pH7.6, 10mmol/L. MgCl,, lmmol/L ATP, 1mmol/L DTT, 37C,
30min, FAKEE V]S KIE S BRI, S E R T A Oligo SE&L 3.1 B HLPHE S,
EERL, LR R,
1.5 BHEABHEE

0T FHIEE, X H 150 A LBHIEE ODg=0.5~0.7, H B ZE 42C KK 4~
6h, PR AHEE, I0N 5~ 10 £ 4k BLA 2R 28 o i P (6mmol/L 82 A, 20mmol/ LPBS,
pH8.0),4C L, 170001/ min B> 15min, FE HE IMAC BfFaidl, R SEEHEER
PR, UARE i N amk,
1.6 IMAC

IMAC E# 8% % : 10ml Chelating sepharose 4B FF W 438 [ %4, 2 BI A 5 5%
B8 0.2mol/ L. NaOH, #BAE/K PR, 5 FEHEFH 0. 2mol/L NiSO, Z18:iEs kT, L 5 &L
TERBHRBARENR TR, By AEXNS LEREE L, 6mol/L L8
IL,20mmol/L. PBS, pHS.7 4% w3 5% % # IX 24 & A, 6mol/L £ 88§, 20mmol/L PBS,
pH4 .8 B MERE B E Q. IR B LI W EN S SDS-PAGE A FEE T . Bk
NEEERER, L 6mol/L KM, 20mmol/L PBS, pH8.0~4.0 Y8 ¥EREBE ME IR E
A,
1.7 SDS-PAGE

BE TR #HT.
1.8 ZHEFIINME

F B Sanger IR S L B R 7 £ 88, A7 B BARiC L 7E ABI 24 ®] H 3h il
TS L 5E 72RE H BB B R E S,
1.9 £P¥iTHNE

A MTT A€ TF-1 4 H EiME GM-CSF 89 £ 1510,

2 % R

2.1 ppV222 iR SE T
Wit EEREREEA LSRN M ENEZTRIEAT pBV220 8 EcoRI 5
BamHI 2Z 0], # A FH A9 EcoRI BE VI 25, MAREFTBT ATG & 6 B H RS & L FEH.
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44 £ #H I B % ik 13 %

J&% EcoRI fif 5, 3:38 00 Xbol BF¥Ifi S LU F FH BN EE. & NN TEEHRFH4 5

A

(1)5" AATTAAATGCATCATCACCATCATCACGAATYTCTCGAG 3’

(2)5" GATCCTCGAGAATTCGTGATGATGGTGATGATGCATTT 3
EEBTARENEELZBRIUTHEE. R SDFFIEEF, EFEAN

FETF UM/ mRNAS S S5 MR, AR mMENERNRER. RAZR

R G TP 1,

Start Codon __ Xhol

AATTAA ATG CAT CAT CAC CAT CATCAC GAA TTC TCG AGGATCC
His 6 sequence EcoRI BamHI
Sall
GTCGACCTGCAG

Pstl

B 1 FR pBV222 mBRIEE R £ mkEf S

Fig.1 The sequence in translation starting region and

) the polylinker sites in pBV222 vector

B ERE LI T 5 Xbol BEYINLA, 3 B EHKE T EcoRI #1 BamHI {7 & ([
2), BIERELL AL T His G E A 5 E, K £ H2EH ol 32 E W 4 R AE R RN KA
#87E 1, IS, EcoRI, Xhol J BamHI %M1 )5 9] 7= 4 = BN [E] B £ 15 HE 32, 8 T A F 3%
BIEREHMNEE RS F%ﬁr‘ﬁuzﬂl & WaEE T NGB
2.2 GM-CSF 5 IL-2 ¢cDNA £ pBV222
PEIRILE S4L

EclR1, BamH1 B Y] pBV220/GM-
CSF #1 pBV220/1L-2 B K, KRS8
fE: B W B A B 3E AR pBV222
T L f A 7 T 1 07 (6T, SN R EE R
WHEARE EW A, 3 H7E Hiso 5§ GM-
CSFRZMT 34 +EE®R P

2 FoR pRV222 85 MRS T EcoRI B V1 S #3, B — T AR HMEK.
Fig.2 Restriction map of pBV222 vector WO PR SRR, 4. K 5T DHS«
A:ADNA HindlII marker, B:Bgll + EcoRI Bk, ik )5 SDS-PAGE S B E M

C:Bgli + BamHL, a:Bgll+Xbol  Fiit RS FROESEAY, RiLE
E:Hind[l, F:Sall A B & F1E pBV220 thy Fik, 5 # ik
G:Petl, H:Bgtll HE E B 30% A4 (7€ pBV220 Rk &

% 15% ). FikAY His6-GM-CSF X Hiso-IL-2 EAMEREGE R 4, AAeRIEH
T 6mol/L EhRE NI MR 46, B IE pH BB R VR His6-102 % (S #Y KBS, pH4. 8 BB 0%
SDS-PAGE 44 Hiso-11.2 EAMAELE 60% ~70%, RF T8 51kl &R BELH
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%, FEPRVERL, MERRHUE, R R XML B RN Th, 22 TR S amEk,
Be: pH ¥ BE I AEIL SRS, 3548 T SRR A9 His6-GMCSF RS A1 (18 3, 4),

TF-1 {8 BBk T 40 0 6 9, GML-CSE-Hist & ET{3 1% B KR B8 (989 AR 2 08 4,
GM-CSF #tEiA 3.5 X 100w/ L, RIEFR A BN, A BEABA RRS FRem EmEEe,

| 67
a3

. 30

=N
(¥.]

21

ODgg0

pl gradient

- 14

®
=]

8 16 24 32 40 48 56 A B C D

ml

B3 His6-GM-CSF & IMAC E#E €4 IMAC E#Tis SDS-PAGE 4HH7

Fig.3 Chromatography of His6-GM-CSF IMAC Fig.4 SDS-PAGE Analysis of IMAC result
Column: Chelating Sepharase 4B FF 8mm X 30mm A After purification of His6-11.2
Flow rate: Iml/min B: Inclusion body of His6-11.2
C:Flow-through of His6-11.2
D: Peak 1 of His6-GM-CSF
E: Alter purification of His6-GM-CSF
F:Flow-through of Hisé-GM-CSF

Gz Inclusion body of His6-GM-CSF

Buffer A;6mol/1. Gu. HCl, 20mmol/i. PBS, pH8.0
Buffer B: 6mal/L Gu. HC, 20mmol/ L. PBS, pH4. 5
Gradient: 100% A to 100% B in 30min.

Peak I:Flow through

Peak [[ :Bacteria protein

Peak [l : His6-GM-CSF

3 09 #®

Y TRMTHEEEERXELBNEARY EEER, 858 TR R
BAR 80% LI, Fit, RHEE TREARATHN YR, A E ML ENS
Fir{E. pBV220 BEEREITHRY - MEEERRERE, CEFFRR /N KA 8]
R R, MR ROETEE NRE TS Z MR R, B HHERBAF P R0 E A
BRI MR EFet, FH 80% M LR AMRX A BR. HI, 347169 8RB A &
Bl b, RS S TR, HE—PHY B AR SR A B,

R, FEREHENMAERETER HP 2R ERE RSNt A B
IMAC ZHTERE, I 1REE, S EAFRX00~50mg/ml BAK), S & F 401w,
WE G TERRM RS RaL, EREFTREER 2% 5 Eme, W4 PCR 3|4y
WS His B985 K, i F B4 Oligo G A B, WR XX EOEESH LT His HE
&, ANE—FFEs T WAk amueamemy. fame —n

ERRFARAEER, SIAEEM 6 M MEREARESHUERYE, Hiv BE54BET
IR GRES, 5 Ni¥' NTA G S H KD {1k 0.7 % 107 °M, B {8 #£ 6mol/L £hBE2 AL

H: Protein marker
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BENAGTHRERENES, Ik, B384 FHQBHEMHLL, His WA H 8 E
B SRR, S A W AR LRSS, FE KRR Hiss BTERMRENE
B H 5

SR TRAWA AR Hiss 571, B, 0 F AR LEERREBFF. Tik
F AL S BB A0 7 o T 08, N & 49 His6 T JH B IKBR A 208, LU £ B T, B
S 4 77 v AR B PR AR L VDB 0, LM 0 D B T R B 0 Bt
WRMFRIE, RN EAROESRENR . Mk, RITRNEWE € E AR5
BTE RN EBIA A IR YT BB 4, B3 GM-CSF N-3 7 50 W 2Bk, 76 B 2 A A A -
— A RITRRBRIGH T b PR/ Z B M BB A (R R R W), A EE
Y1 TR AR SR 9, RO B — S Bl R, B R SRR GRM N Bk C 3
A RN B M2 VR RS 1Y, T LA PR S S A R KO B, DAY
TR KR Hist B RYIFHRLA B A MBS Hiss BT =K IMAC B4 7
wEBU, R pBV222 Bk Hiss MABAM S — M HRBHHNEAEELT
IMAC AR b, W2 (5B L S 7 B R E B AR, BREM Hiso BEAT A
% Lty BT TR [ 09 450 S50 AR R W4, 3 T i SR 82

g £ X &
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Construction and Application of A Prokaryotic Expression Vector
which Expresses Protein Capable of Quickly Purified by IMAC

Li Fusheng Gong Huiyu Li Yufu Zhang Zhiging Hou Yunde
{ National Laboratory of Molecultar Virology and Genetic Engincering,
Institute of Virology. CAPM, Beijing 100052}

Abstract  One pair of complementary oligo nucleotide encoding 6 histidine are inserted into the
polylinker"s upstream of prokyaryotic high expression vector pBV220. The resultant vector is named
pBV220. Proteins expressed in this vector will have a 6 histidine tail as affinity handy fused to their
N-termius and can quickly purified by one step immobilized metal affinity chromatography (IMAC}.
This plasmid is verified by restriction map and DNA sequencing. When GM-CSF and 1L-2 ¢cDNA
cloned into pBV222, expressed proteins in the inclusion body have the predicted molecular weight
and the biological activity. The expressed bacteria is disolved by 6mol/L. Gu. HC! and the supernant
is directly loaded to IMAC. IL-2 and GM-CSF fusion proteins are eluted by pH gradient, at last
over 90% purity is achieved.

Key words IMAC, GM-CSF, IL-2, fusion protein, affinity tag
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