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Separation of Correctly Refolded and Mis-refolded
Consensus Interferon by Hydrophobic Interaction
Chromatography
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#% pH1E 8.3 . & iAi& % 90cm/h EKENHLNLAREHR , RABHETORME LA E KD s & ik 5 99.6%,F RAIER
A SDS-PAGE &R ¥ S 2 — &% , 1L LiEH 2.3x 10 TU/mg, Bl % 3 36.7%
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Abstract  Hydrophobic interaction chromatography was used to separate correctly refolded and mis-refolded consensus
interferon. The effects of ligand types, salt concentration, pH and flow rate were investigated. The best result could be obtained
by using Butyl Sepharose 4 Fast Flow, 0.8 mol/L of ammonium sulfate, pH 8.3 and 90cm/h of linear flow rate. Reverse-phase
HPLC analysis showed the purity of the pooled fraction was as high as 99.6% . The specific activity of purified consensus
interferon was 2.3 x 10°IU/mg, The mass recovery of targeth protein was 36.7% .
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E 4 T #t £ (Consensus Interferon, ) J& Fieschko J
FARM—FERRKRH I BTHRE. ITEEHH
B« FHREFIHTHE,  BHAAEEGHNE
EMOBEB & BMEMOE, XA B HTE
BMEHARIAEEG THENEERFES A5 ES
ERBAHERERBIFER#TEEY ., WG, #
ZHRENMT ARBBGHE, RAARKFS, 2R
TARRBBR,

WRETIRREEATRITEMRFEER,
B AKBHERSHNEAES THRRLXRATRE
EHERE H S RESTRENIRS S
¥R BE NK AWM AEY IR S IFN-o,, 1 IFN-q,, it
TR INRAREAES TRENEYEE
B 8 & F IFN-a,, A1 IFN-a,, , 231 VSV Hela S5 M IE
HH2.5%10°, B/SFE K 10 £5, % Daudi cells B
WSS NK AREEYIBEHABET o
ay ;T EBEMHRERENTRFHEREER., Bt
SR AEEE BAENESTHRERRAGEEW

FRARXENES TMEREGLUGSRENTE
RFEEBRTREQN NCREZHEHES THER
EEHIBPEERB2IEUHERTBENE
EER(BE—-FERITE), XEHRIEMBERE
RGBT S TFARREAY FEAMBES £
HERMN, A RRERAEY R, BRI RNEEE. H
TR, XEERTE RE KR did B
5xFE0— &R X, REHKRITERBIKRGK
HRERSWHEDRBROERY, RN T —
ERKERBE, AU BERREME RGN
EaTHR. SEFXHERMEL, BKER L
TEEIRE THRE, BETENBIKRETE, 2—W
TBREBMEE,

1 M#E7 %

1.1 4

1.1.1 W EAEATHREIENR E. coli BL21,
B R B A Y BT R R BT R R At

1.1.2 SCISAY 2% . E¥r & 8t AKTA Purifier100 , Hoefer
MiniVe 3 B HL Ik R4 Bk B 17 B %% B (P16mm x
135mm) (GE Healthcare) ; Waters 650 HPLC % 4t (4
Vaydic-C4,®d4 .6 mm x 250mm) (Waters) o

1.1.3 EHEH KM 5/ B : BioK 4t T Butyl Sepharose
4Fast Flow .Octyl Sepharose 4Fast Flow . Phenyl Sepharose

6Fast Flow; Sephadex G-25 it £+ (926 mm x 200mm )
(GE Healthcare), SDS-PAGE 4 T EIHEZE A K
(LA EAYBEARERAE ) FMERAES
(Sigma ); Z B& ( Fisher Scientific UK Limited.); Tris
( Amresco) o

1.2 HiE

1.2.1 AEEEHF R IEBHE T LB(H 100pg/mL
Amp) ¥R ERIZ ,37TCHF 12h, MBEEERT
LB 1E 5 3,37 CHE K5 5 12h; 0D, 5 Bl 2.0 B 4%
BEFFMEEF T TL B P R BEGE 37°CHE5E, 0Dy 1A 3
2.0 MA0.1%IPTG 85F 3 ho REFE LUER
%,

1.2.2 FAEH SREEEMNE M. EikUE
& (20mmol/L Tris-HCl.pH 8.3)1:6( W: V)£ > &%,
VK5 48 75 B 30min, 12000r/min B .0 15min, Y& I
o ULIE 3% M (2mol/L AR , 2mmol/L % 5 2 &%,
Immol/L EDTA, 0.5% Triton X-100, 20mmol/L Tris-
HCl,pH 8.3) 2 &, 12000r/min F &.L> 15 min; &
Hjk%k 3 K, BRadamk,

BrEABmRLL 1:10(W: V) B A 28|
(6mol/L #5 B8 AL, 1% %i # £ B, Immol/L EDTA,
20mmol/L Tris-HCl ,pH8.3), i ¥ /N BT 5 120001/ min
B0 15min A WE EEW, B EFEWLL 1:100 WM
BIE ¥ 2 W (0.2mmol/L EDTA,0.5mol/L 4§ & B,
25mmol/L Tris-HCl, pH8.3) ¥, 43 5 IR A, B F& 1h,
BRRYEHRE. ZTLEMAJS 4CHE 48h,

1.23 nEALEHEATHREBERFTMA
0.8mol/L B BR %, # A 2 & ¥ A (20mmol/L Tris-
HCI, 0.8mol/L ( NH, ),SO0,, pH8.3) F £ f B /K &
(@16mm x 135mm) . & W A WUk 2 DHEKEE, R
R RAEEBEHETRERBERE, BETEEMN
30% EF E 100% K& s B (20mmol/L Tris-HCI,
pH8.3) MEZE G TR EHIT B Ve 1%,
Sephadex G-25 # (®26mm x 200mm) it 3k (2% vh R
10mmol/L PBS, pH7.0) , W £& 1 4 14 15 43 47 #l %€
1.2.4 AYEHENESE FHCERS], LR EW§ %
MEERE M.,

1.2.5 EAKRENE:LENBFAZRANIRESE
B, % Bradford ' ME R B LB,

1.2.6 SDS-PAGE W3k : % XER[7], A B EH
15% WRAEBRE N 5%, LEBRLRE., REEHE
B, EBOE R R B# AN EH TR,

1.2.7 KRAHEEBREAM B % (RP-HPLC) : Waters 650
HPLC &4, MM A:0.1% =H Z ®; R 3 M4 B:

e e
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8% ZHE,0.1%=RILM 2% RN,
2 ZRMT®

2.1 WMABHAUEENEATHRE

ZEEINEHRFTBRSHERTBEREREERNGR
KUEFEZRNEL  RNER T RABKENRE
HGEEHEMESTHE SR NHE 1 Fix,

ME 1 EFJUEY, RAKRESEERBE, T4
REBIIMBARTUSEE P, &P, VRS,
R R FETEEIT, KAWEM L TEFER
KER, P, BB HIENR 2.3x 10 U/mg, 53CHEK
Rl —" T P2 I IE N 0.3 x 10°TU/mg, LA
P, I8 13% ,#EiE F IFN-a. NHE P, BHKIE M
RATHRITEREZERARZASIE, RI2 A H
AT TR JR B R JE i JR A SDS-PAGE H 3k , 45 R 1
2R, TUEL , MERRR BN IHE—
B ATFRHA VD ELR, SEATHRENRTH
—3,AAMEYAIERES TR, HE, ®ER
JRREB kS , HENIBELRR, KPP, ENIER
EEVBRENERTEBEH BT P, ¥XWIH
REWAEAE R BIENCE - . W Fk
Jix 1% 5# 47 RP-HPLC( & 3) 2 47, K L P, 14 B4R B it
% P, e (R AT A, RIAHBKEER, Rt
— #5IE S A Uk L 0 F9 45 4, 43 B AR RS X AT
mEEN, KH P, hF X ZHR, M P, kK
B e e, Bk, RATETLLAINT P, 084 IE 8 37
BRHEGTHER, P, BB RWBAERTESE
k., BR P, MUUAEH, BXBRHPEAP, BET
ARRER B THEARBEMMEBRE, B
FALBA FBY R, B0 7™ 5 AR E T, B R e ik
SBRFHHER. ECH M, Felix AM™ %%
Fd HPLC Xt IFN-a A FEE IR B F 4T T 245, HPLC
eERE/N, B R KBARE, A EFRARBEER,

AIGESRKER, EE THENERITEK
MERFTEEBBITRIN S, HFBHKEN

5 THOK, S B IRER, 5 TR EIR AL R IE M
EETHR, VH, RITHE & TREHKEN &
134T T AL .
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Fig.1 Hydrophobic interaction chromatography

for consensus interferon

L B
B2 HKEH AR E RS S R R %
Fig.2 SDS-PAGE of fractions from hydrophobic
interaction chromatography under reducing( A)
and nonreducing( B) conditions
A. 1:marker; 2: P, with DTT;3: P, with DTT; B. 1; P, without DTT;
2: P, without DTT.

2.2 BAKEFRFEMORL

DU BRATT LA 2 Fh A 14 X IE 5 37 B 4k 14 [0 i &R i
B AN 55, 0 & F BT R HAT T HE,
2.2.1 BCEXGKEN B W BUKEF A RME
ERAARFRMHAKYE, SIKEMKDNEBSEAYS
BEREINXN ZESENEEAMTES BHRE
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Fig.3  RP-HPLC for refolded consensus interferon, P, and P,
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AR ERE, TH . FEMEREN =fE KK
BT R B, HE KR /ANEF R T2 < ¥4
<KE, B4PIHT=ZFAREEENBiRERDH
WRMBE, RATRERCEN BIREQEWEAR
BTFEMEERE, U REAR KB ER
E AR, B, ACRAT HEHE KIS RELE
CRET T

40

Recovery/%

[
[=}

butyl octyl phenyl
Ligands

B4 AREENESTHEDKEHZ R
Fig.4 The effects of different ligands on
the recovery of consensus interferon
Buffer A:20mmol/L Tris-HCI ,0.8mol/L ( NH, ),S0, , pH8.3; Buffer B:
20mmol/L Tris-HCl, pH8.3;Line Flow Rate:90cm/h.

2.2.2 HEEXMNBKBOEW . ZETRBREK
BE X BiK A TR E B BE O e . R R K B 0 R
HERBHKEANE FEQRSHKEEENS
ARAME, ESRNSREWARESFEEE, N
MW EREARERE, BSRTKEIR: )
RE 8 R, RIFEEFOKE MR, 6K 25
$:0.3.0.5.0.65.0.8.1.0.1.2.1.5.2.0mol/L, ¥ &
6h 5 WMEE, ¥ E 25 1.5mol/L 1 2.0mol/L 35 7= 4 T
B EXAZSTHERERME KR E KT 1. 2mol/L B
BHEEDE, BB EKkEREIE 1.2
mol/LLA T B S RATMHMBMEKEX BixE
A E YRR,
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Bs5 AREBENRRENESTRENEWERNE R
Fig.5 The effects of different concentration of ammonium

sulfate on the recovery of consensus interferon
Buffer A:20mmol/L Tris-HC1,0.3 ~ 1.2mol/L (NH, ),S0, ,pH8.3; Buffer B:
20mmol/L Tris-HCl,pH 8.3;Line Flow Rate :90cm/h; Ligand: Butyl.

HE S A LLE S, BLBRETE 0.8 mol/L AT K
HEWEERREKREA®EMEM, & F 0.8mol/L
EEBAMEWERE T BT, ™Y 55 7Efm %

R 0.5~1.2mol/L B ZEAAH 5. B, 7] £65 ¥e E %
FA 0.8mol/L K BLAR £%

2.2.3 pHEXMHKEWRKWE W . EAEEERSE
R B R KM HKYE, AW pH IEB S HE S
MEBNRKSSIER, BIERZWRE pH
EHREZWBEEANEKRE, E5THRENSS
EN60AFY HEHEFEEK pH1E K 8.3,%
BEREAYEQBERTEEHE S ETESIRER
MR EENERR pHE KT 6.0, E5THE
A pH {E B [ i = LE 6,

80 4 [

o) /\

40 1

Recovery/%

20 4

80 85 90 95
pH

Be REEE pHENESTHENE KB,
Fig.6 The effects of different pH value on the recovery of

0 +— T y
65 70 715

consensus 1nterferon
Buffer A: 20mmol/L Tris-HCI, 0.8mol/L { NH, ),S0,, pH 6.5 ~ 9.5;

Buffer B: 20mmol/L Tris-HCI, pH 6.5 ~ 9.5; Line Flow Rate: 90cm/h;
Ligand: Butyl.

MB 6 afUIEHZE B pH X 8.3 B BirEA

BRECR AR, LR LT 4 2 5IR K, Bt g b
W) pHI{ERTEE K 8.3,
2.2.4 RPN HKE TR R 0 - R T R
WEREARK, S BRRURBRT ., B FARESN
R HEEE —EWRH . RAITKRAMERIER
HEBRRB KB, SEBEET 15em B, [E
NBERE MR, B, A XRMUENEFERNR
13.5cm., HEMHEE -0, LW BHERHER
REAWEENR, X -HETHKXRERRIE,
KAESEANEEREE2HREL, S RL T E
TEETHERNKERLA T,

0 30 60 9 120 150
Line flow rate/(cmvh)
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Fig.7 The effects of different line flow rate

Recovery/%
& [*x)
=3 )
: z

(2]
[=)
X

0

on the recovery of consensus interferon
Buffer A: 20mmol/L Tris-HCI, 0.8mol/L ( NH, ),S0, , pH8.3; Buffer B:
20mmol/L Tris-HC1, pH8.3; Line Flow Rate:45 ~ 150cm/h; Ligand : Butyl .
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BT HFErAMELAEENEMBEKREL R
B, E & PE 90cm/h B, FE K B R & &, 1t E B
WRAHER., XEHTREERERNY, B8R
FHYHEERPHITGBTER,EW T HE
FENCER ;B ML ERE N — €65, sl E S
ZEALHR EREREARBIZ2NEEER
tH—FFEH Tk, RIEFEGE W T 4 BRMEKE, 5
Sh7E LR RBEEL K, HEEAERAR SRR
SYEFR R, b rs B BEIBCRREK, R
TEHE B A B 2K R 4 90em/h,

RELIALEBAECHHRKER KRG . EH
TEME BRHESMBRREHEER 0.8mll/L. &
W pH H 8.3 . WM BN 90e/h, B4 BN, A
XBBESTHRENSRIWERT L 36.7%, HILE
HH2.3x10°T0/mg(F 1),

R1 EHIEAUMER
Table 1 The results in separation and purification process

Specific activi Purification Recove
Procedure pec v oveny

(IU/mg, x 10°) factor /%
Denatured consensus interferon — 1 100
Refolded consensus interferon 0.54 2.6 53.6
Butyl 4 FF 2.4 4.8 37.5
G-25 2.3 1 36.7

2.3 #UFUNET
ZBUKENALETERERBRITEERMNE
RBE—-EWHRESTRELRFT(EHS) , HAEES
THKME, KF 95%. Klein MLEFUWELESTIHE
FREZFHTER, X EMER S S BKE
EMESTHREERMERBHAE ARG
JiE 1% ( £ 31min F1 33min) (B 3) , XF B9 F 4% B Bt 8] ()

A8 gifbi=# &I RP-HPLC ¥kt # &
k3% JR & SDS-PAGE 5 3k F
Fig.8 Non-reducing SDS-PAGE of purified
consensus interferon and fractions from RP-HPLC

1:marker; 2: purified consensus interferon; 3: 31 min fraction from RP-

HPLC; 4: 33 min fraction from RP-HPLC.

R BAEHATIER R R M K5 57 (B 8,lane3 4) , R
AXAHEOEBEMR,EWNIESTHEOR
MR =FTER, X HPLC BiE#TH -8 402
B, PO R B Bt i) 4 2B 3 A RT 9K 99.6% o

3 Z%

ABFFER B, P B K 27 68 6 B0 o R &
THRERNBESHRAEBERLIE, XN USHK
B ARBHNEOK T BALA KN RERENE
Ptk X EMERSESTH KR L, 5
ETHKBEREME S THRRARN K4, LR
REAREFRHEE RAENI S THELEH ARG
FTREVOTWHETRETHEAOLBRIKE. Re
WAHARAKZH AL MBESRRT SEHE.
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