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M FHEDREZ, #EGE SPA & SPC RAMER, MTHETRME, HENERNSE NI AEEN /D
HEFEEGTRE, KM —HIJHEE T4 DNA EEBIEENTTE, S TR SPA &SP EAMBEER. #
H 2| pSK BiprsiTH 18, 207, BERRREIRESE, RBEELTH Hss faaEAQ—%XAQ AG.
BEOACHNFEARETRENMM L, MRES ACHEREESY, ALEEWTEL L AMKE. DE.

A BRiR. B ERESE RSN Y MLE T AR 1gG.

KR BEEEER, EO AGER, IG Hik
ZERArES Q784

EREFARMA, HRMNEACKRERRY
SRR, BV —ERRNEEEEA MG R
SRAFEVER. —LERMEMRETES G A
TR (Fe) G&EMBEARMZKY, HPHAR
LM SPA A SPG E YY), Guss Y ORI, ¥
Mz EALAME, R EARAERE LR,
gh& SPA K SPG mAMM A, MEED AG Hifk
FEMEHGEET X BEA Ac S &3FE
A ARENERRE R “EB AG R, H
T IeG fUEifL B AR XK. BB s E &8
MILFDE L3 s i s B . ik 1eG.

1 ME5TE

1.1 #hHl

62 % BEREZETREEMTIY A (5-CAAAGGA-
TCCCCTGCGCAGCATGACGAAGCTCAGCAGAAT-3") .
51¥ B (5'-GAAAGTCGACTTATTCGGTAACAGTG-
3", TR BamH [ F Sal 1 BEDIA7 2D H
FE IDT AF& R BEEATIEEM T4 EEE M
NEB 20 &) JE3%; pfu EFF pSK JFURI M Stratagene 22
H A 3%; BL2IDE3. pET-28a-c¢ { + ). T7. Tag & 7,
BEPLAE R —HL 7R M Novagen 24 7] T8 % X H Bio-
Rad 2> ® A P8 Gene Pulser I Apprartus F Trans-
Blot SD Cell HEAT RIS 4L MR B R EF #8: H
Pekin-Elmer ABI Prism 377 DNA #HATHI/%; His /%
AL N ZEE Bioclone 24 7).

L2 Hik

1.2.1  H 45 % H: SPA (876 bp) 1 SPG
(381 bp> FIEEMAERFEFFKFE T GenBank,
95 N US4636 A1 X06173.

1.2.2 EFMEI: 43 SPA (E, D, A, B,
) REEM S MThEEX EFSE SPC (¢, ) &
EEF SRR, B — BB A —
fi-EEE (1269 bpo. R HBVEE A G54 40
MEFEE—H, DMEAT &M EEAE TSR, 40
MMEEPH 20 MEES B —&ME . EEREY
H, RESBEEAMOLBEEES MR BER
B, #RYE BL2IDE3 {# g FIEAME SN, #
TTEETRMAS, FRIF TS8R
T 5.

1.2.3 EEEH: BSEMHN o4 L EEL TR
(25 pmol/L) BEHMBEELWREL S amol/L,
FT PCR AL, 75C 2 min, 7E¥E TR T4 %8
BRIEHEE DNA WHEAFFHIFZ T B A EL.

1.2.4 TufE BWF: PCR FWEIEEY). A kIRl
U S RANEESEREFSE R [6]
MAFEHMAT. RRAELE 1. &R NEEH
BamH 1 1 Sal | BTG IE#:3) pSK Fiki. FIHH
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FHAL, BA2.5 KV, 25 pF, 2000 HATHES. HH
AR A DHI0B, 758 100 mg/L & X H &
R R, Bk JLAPEME RS AT E
100 mg/L FEHFERMN LB i, 37CHREE
Fe, JFROMIE, BREUIVEES B REE )RR,
RT3 M T7 5145#AT M F. B PCR 4 IER
AT B

Target C
Cloning site gene FAR
BamH | CBADE
BamH |
T7Pr1mer T3Pr1mer T7 Tag
His. Tag
Ori T7 promoter
( pBluescript [ KS+ pET 283
2961 bp 5369 bp
Amp+ or1

Fig.1 The schematic diagram of construction of

sequencing and expression vectors

1.2.5 &M AG [MFIE EAL: AFFIE, H
A B B&K 5543 pSK FRIHAT PCR 138, =
44, 94C A 30 s, 62CIRAK 30 s, T2CHE/H
90 s, JL25 MEH. PCR WA BamH [ # Sal |
B, 1% SRNEHE NS vk /5 IR (Bl 45: 3] pET-28a-c
C+> Pk, FAAREFFFLL (BL2.5 KV, 25 pF,
2000 #HATHSE) HFEHMEET pET28ac ( +)
FRIFe N\ BI2IDE3 AT R, 7E& 100 mg/L R
BEMEFE LE, PN TS
100 mg/L FAEREM IB B ET, 37072
Ao M 0.3 ~ 0.5, JIIPTG Z2WRE A 1 mmol/L,
FEFEFES b W LS ml AEEFY. BLOWESR
R, BT 20 pl EH5EF (5 mmol/L imidazole,
0.5 mol/L NaCl, 20 mmol/L Tris-HCl, pH 7.9), &
FEUEEE, BOEE EER, 4T, 12 000 v/min B
05~ 10 min, B EFBREBEEHNHELE. W
20 pl His-tag BEFIINE LR, EUEESY. ZiR
T, BERYG S min. HELOEBAYRE, 5k L
Eifk. B 500 pl H R (60 mmol/L imidazole.
0. 5 mol/L NaCl, 20 mmol/L Tris-HCI, pH 7.9) N
FELoED, GRS AONES, Tk EFR
EBESE2 K, A 20 pl B (100 mmol/L
EDTA, 0.5 mol/L NaCl, 20 mmol/L Tns-HCI,
pH 7.9> FfLE RN, =R FEEIEHES min

WEOEmAE, T eRNEEeEn, F
EEARMN EFEEN-FNELE. BO0.5 ul
AT SDS- R BLARBIT ik (SDS-PAGE> F&
5 L7

1.2.6 EHAGHMNE & EOAGHELLUT
FHEEN S EIRATERENMEN (AEE
Bioclone 47 WE) FE. KHALHEHR AG #’\&
FIRZE 25 mg/L, BLO.5 ml BRALBERE RIS &
0. 01 mol/L K,HPO, & 0.15 mol/L. NaCl) %ﬁﬁéﬁ
F3 . HBEREE THERAES T, Bl ml
Biri. 1 ml 8 AG BN 400 pl f%Hﬂé?‘U (5.7%
EDCD, ZilR FEEEI24 h EREERBEE?2
W, FAEVEH (0.01 mol/L Tris & 0.15 mol/L
NaCl, 0.1% 4 M.7E &/ H, 0.001 mol/L EDTA 1
0.01% BEAHD 81X BENEOEEYEF
THHERFERT 4C.

1.2.7 IgG (&0t BRET 30 ul 880 AG B, 4
AMA 100 pl &E&H (57.7 mmol/L Na,HPO,,
42. 3 mmol/L NaH,PO,, pH 7.0> 150 pl FI0LE
FEA. ENBIREY, 4C TERMIES 30 ~ 60 min,
FifER TR TEEAE QTR E L KE
DETGEEIE R, WM 30 s, FEITH LI
BN 500 wl Z5&4E. B 1 min, EHTA L
FEW. JEEE 2 W, NS0 pl ¥R (0.1 mol/L
P, pH 2.5 HRSEREN, 4CTEERE
HFEEN 10 min. ¥ H OB AABLEEE, ¥
1 min, FEAEN LFREREAFHELED. 4
AEL0.3 pl ME, 0.9 pl #iLE [ LER S u
& IgG FIBEN AT SDS-PAGE 43477

2 & R

2.1 EHFRIETNFEE

PZEFH M RS . HEATIR, (URELR- MRS
A, HPCR PIHESTLIE. Ffiidmd?, BamH [
I Sal T AWEET], FH0H 19 TR SR S0 bk R,
HILH &7, A8 ST —E.
2.2 SPA Al SPG Bl &ZF %R E

WG A pET-28a-c ¢ + ) HALB KB E
BI21DE3, IPTC S 53 E MEBFHNRIE. SDS-
PAGE AE I REIZESIT e R WE 2, MWE 2 7T
EHERH pET-28a-c ( +) FHATKSERET
—&RANAH AT ki MEAFRY, ZEARRES
T7. Tag RRENAEEFRERN, TR
FIEFEB AG, HRFEATEMMEER.
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2.3 SPA fll SPG Rl & E B R4 5 Theeill e 46 R

PRIk pET-28a-¢ ( +) [AMRE, #HTHESH
*E RLSsm iBEHEL. KEHE BT4EE
W, MM E BRI EEE 4T,
12 000 t/min &/ 5 ~ 10 min, 5 LIEREHEZH
FIES 0B, TR 20 pl His-tag R Ei4L E 55 H,
SDS-PAGE FNEE B BT ZESHArieil aife e A, &R
B (2 —& KGR 47 ku BIRIEREER
. B30 wl BEE AG BIRL Al 100 ul &
WA 50wl FIIyE RS, ¥ ik kg AR s
111G, AT SDS-PAGE 771, 4R 27 (E 3
TS R4, HI—& 50 16 AR e o
FHRERENAT, R EWHALL 6. LG
Hesthiswal i, JFAAESNEER,. HisrER
EEBIRA. EXGmELR.
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Fig. 2 Expression and purification of the MproteinAG in
BL21DE3

(a) SDS-PAGE: (b) Western blot analysis using goat anti-mouse

antibody. M: protein molecular mass marker. [: pellet of lysate of

expressed bacteria before IPTG inductionl : 2: pellet of lysate of

expressed bacteria with IPTG induction: 3: purified MproteinAG.

(b) Human Macaque Rat Cat
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Fig. 3 SDS-PAGE analysis of purification of IgG from different blood serium of mammals with MproteinAG
magnetic particles

M: protein molecular mass marker; T: total protein of blood serium; S: supernate after purification; P: purification of IgG with

MproteinAG magnetic particles; &: rabbit Ig& obtained from Sigma: H: heavy chain of 1gG: L: light chain of IgG.

3 it w

AR E TR (R & AR S & B A& A

4 SPA & SPC REEREEMEFF. £ THER
e S T e = W = 1 Qe o=

509%™, BEWRMANERE T REKE L E
EWEE T, FUTFRA: ERERSEH S
SR REMERA L& R A A RN R
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BEREASREN,. EEARNMEMIER
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MThEds FEAR? Y, RTEENEATER LR
o, RS SERHEVHNEER &EB
AG BERLAE R — M mEdsm AL B L A,
R RS RS BRR. AL M. BRI P RIE
DB 16, MAZEASERD. ZHEE
BOEN. R BEmk tnEa mol i
WO BT Y AESHE N Fe 55BN,
FEiz T EANE A Tafee s, MRES AG &
AR G BRI, BAME 16 B SR
HE AG MR B AR AT LR i, s sl
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Rest R H T EE R,
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Cloning and Expression of Fused Fc-binding Protein ( SPA-SPG )
and Its Application in Purification of IgG”
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Abstract

Using a bioinformatical approach, a hybrid gene encoding the Fe-binding domains of both SPA and SPG

(1269 bp} was designed and synthesized. The sequence was designed by substitution of high-usage codons for low-

usage ones of Escherichia coli. A total of 64 oligonucleotides were assembled in a single-step, in which T4 DNA ligase

ligated DNA fragments from a pool of overlapping oligonucleotides. The synthetic gene was cloned to pSK vector.

After sequencing and remending, the gene was expressed using the expression vector pET-28a-¢ ( + ). A band of 47

ku was detected with Western blot analysis. The protein so called MproteinAG has been covalently conjugated to the

carboxyl-terminated magnetic particles. With the MproteinAG magnetic particles, IgG from blood serium of rabbit,

pig, dog, mouse, human, macaque, rat, cat, sheep, cattle, horse can be purificated in one hour.
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