2l % 3 M & 9 I 8 ¥ # Vol.21  Ne.3
2005%5 A Chinese Journal of Biotechnology May 2005

RABHABERFAEERRTENESTRAE

Separation of Correctly Refolded and Mis-refolded
Consensus Interferon by Hydrophobic Interaction
Chromatography
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# B AABAEHALFHISCTHE AYEZR T IMSER T F LS R4 REAALT O, HARTREE
A BRAE pHAARATRREW SRR T4, 2% AW LA Butyl Sepharose 4FastFlow , S8 &4 45 L 0.8mol/L. 8 7
M pHERI B H Wem/h HAKEH S LA RELG HAHFZaRAHRAME LM AL LS P9 6% L RAEZL
B SDS-PAGE R A 22— 5% HILEH 2.3 10U/ mg, @K H % 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 %0cm/h of linear flow rate. Reverse-phase
HPLC analysis showed the purity of the pooled fraction was as high as 99.6% . The specific aclivity ol purified consensus

interferon was 2.3 x 10° IU/mg, The mass recovery of targeth protein was 36.7% .
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£ 4 T # E ( Consensus Interferon, ) && Fieschko J
HHRN-FMEXAN I BFRE. BIECAN
13« TIREFFISTHE EHABERRHR
ERAACHI S B MR R OLE IR 300 B T
WEHABNESTHENEEMFT, K@
HEEAHARERBIFEPETRE . WG, T
ZWRE N T AR, RHARKF, B
TARRE R

KR ETHRECHATHRITZHRELERR,
HTABHEERINEAE S THRERRRTMH
A EE Hu CJ S RE & THRHEMIINE SUE
58 K B iE NK AR E I BE S IFN-o, A0 [FN-o,
FFTAE. MR RAES TIRENEDIEHT
WA 5% 8 F IFN-c, 7! IFN-a, , ECHL VSV Hela 35 BE 6978
Mo 2.5x10°, BIGFEE N 10 15, %F Daudi cells F¥1
BWREAIES NK AREEYIREHERET o
an T HEHBEAE I RREHEBREES. Bt
At EEEEE BAEMNESATHREGEREN
B

FHARXANE S TRRCHELERENTE
AEEBTREAN NEREREHMHES TIRE
e MR P HEE AR, A B IRTES AR
ER(ME—FHERITE) . XEFTELNERE
BRSBTS TEREER FHAMTRES R
RR, AR R B R AR ENE. A
THLMHA, FLHRTE REKYMAEMLLRE
S5#EH—ERNER. BIEHRTERBELK
Prir EEEMHEARBAOESY BRI T—
ERKENBE, AU TBERASHNEREGHHN
HEoaTHE. SETTREMAL, BKEHTAL
EELEETRE BETENATRE SR, B W
HEEREER,

1 HBEFE

1.1 ##

1.1.1 Wk BHEG TR TERN E. coli BL2I,
PR R B BT R T iR

1.1.2 SR ZHTRE AKTA Purifier100- Hoefer
MiniVe 3 B B8k R 4 . BUK 2 #1 B 3 A (916mm x
135mm){ GE Healthcare ) ; Waters 650 HPLC % (41 [
Vaydie-C4,®4.6 mm x 250mm) ( Waters )}

1.1.3 FE XA 54 B B K S+ B Butyl Sepharose
4Fast Flow ., Octyl Sepharose 4Fast Flow , Phenyl Sepharose

6Fast Flow; Sephadex G-25 I 2k (026 mm x 200mm)
(GE Healthcare). SDS-PAGE H 4+ T E#ER AR
(TBAFAEYERERAA ) FOEBED
(Sigma); Z. 5 ( Fisher Scientific UK Limited.); Tris
( Amresco) o

1.2 F&

1.2.1 AEEEF B IT#EET LB(E 100pg/mL
Amp) FHR LRI 37TCHF 12h,. MEHEEMNT
LB HEFE R, ITCIRRIE IF 12h; 0Dy 5B 2.0 HE 4%
B R T TL A R B 3T TR, 0D R %)
20RIMA 0 1%IPTC S 3 he AEEELWER
k.

1.2.2 Witkgimk WA THEMEE - BELUEN
¥ (20mmol/L Tris-HCI.pH 8.3)1:6( W: V) 5 &%,
7K 75 #8 75 BEHE 30min, 12000/ min B0 15min, W T
W, DU A YRR W (2mol/L BR , 2mmol/L B Z BE,
1mmol/L. EDTA, 0.5% Triton X-100, 20mmol/L. Tris-
HCL,pH 8.3) 3543 B &, 12000r/min T &L 15 min ; &
BB IR, BRADBE.

BEmEL 1 10(W: VREANAZHER
(6mol/L 2 B L, 19 #i & Z B, Immol/L EDTA,
20mmol/L Tris-HCl , pH8.3) , 1§ H#: ¥ /)BT 5 120001/ min
B0 15min fGUCE EEB. B LW LL 12100 FE 00
% 44 28 7P & (0.2mmol/L EDTA, 0.5mol/L ¥§ & #,
25mmol/L Tris-HCl, pH8.3) &, 4+ 5 IKIN A, B /& 1h.
BRENGHE. TEMARL 4CHE 48h,

1.23 B4k SUHESETHREFRAEPNA
0.8mol/L Wi M4k, ¥E A F 28 rb i A (20mmol/L Tris-
HCI, 0.8mol/L ( NH, ),50,, pH8.3) F & /Y Hi K &
(B16mm x 135mm) . FErPHl A Wik 2 KR, R
BRI AHEBHITREREER, BREEEMN
30% £ F+ & 100% & 2% pP i B (20mmol/L Tris-HCI,
pH8.3) , WESE & THE EHIT B KR K IE,
Sephadex G-25 4 { ®26mm x 200mm) i £ (2 fh A
10mmol/L PBS,pH7.0) , W 5 1% th 1% £5 4 Hr il 52 .
1.2.4 AEPEHEEE kL I CE 5], ORI E
e B EE.

1.2.5 EOEEME:UFMEOHEA MIREE
B , % A Bradford EUMESEAR.

1.2.6 SDS-PAGE B ¥k #& CER[7], 2r B B [E 4
15% , WMmREEE R 5o, A RBRIR G, RAaGHE
B PEBOL R K AR T

1.2.7 LM & % AH 1% (RP-HPLC) : Waters 650
HPLC &%, #izhH A:0.1% =HZB; W sh 48 B:
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8%, 0. 1% =828 .2%RFAM,
2 ZRMid®

2.1 RABHAHSHENESTHRE

ERIEHITBASHERINTEEERERME
KUEFEEFNES, RINERT RAGKENE
HAEHEENES TR .S5RNE 1 in,

ME 1 EA] LR, R A8 ie e, &
RESINBRTLLSBER P, X P, B THH&E.
MR TENES N, RAREN R EFER
KER, P, SBIEM ISR 2.3 x 10°1U/mg, 5 3CHk
R — B T P2 M HIE K 0.3 x 10°IU/mg, {LH
P, MM 13% 838 T IFN-o. N E P, BEHKIEH:
EHTHRATEARBBEBAZEIIR, RIS FHFH
#AT T AR IE L R R SDS-PAGE Hijk , & R0
B2Finr. ILDEY, MERRBE RN TIBE -
HA9TFEHRNIDELR, SEETHENS TR
—ECEMMBYTRREES TINE. HE, EFE
FERIRE P HEMNIBERR, Kb P, BKTH
BEUMBEMERTELEW B, P, BETH
RERSEAMERTBASMCE " . XIFBk
¥ #E 47 RP-HPLC( /& 3) 44 , R 3 P, 1 0943 B3 At
E% P, R B E K, RARRKHEER, hiF
—UE LR E S B0, 43 B AR R 3 A7 —
B EN, KB P, ¥ — X B, W P, Bk
BB —mE, Hik, AT AR P, Rk E T
BHESTHR.P, BB RFTBAKNTESFE
*, BAP BOEEE, BXRPEHAP, BY T
EREBEEE AR THERENMBHAR, 58
SILRAFEYE, Ew =S 0R e, Bk E4i
AEPEILER. FOCAKIRF, Felix AMP %R
A HPLC *f IFN-a A FHiRIT BT T 4 &, HPLC
AR/, AR KEAERS, AT RREE™,

FXELRKEN . RAETHRENERTRE
MR BEGBA TR S, FHBKEH

Refolded
conCensus
interferon

5 FBOK, S B ik KB, 5 TR BIm A B S
HEETHE, I, RITHES THRENGAEN %
#EfT T AL

— 2300
159 |——Cenductivity P,

Lh
o

3

Conductivity/(mS/cm)

in
(=]

0 50 100 150 200 250 300
Elution volume/mL
Bl HARKEHALESTHRE

Fig.1 Hydrophebic interaction chromatography

for consensus interferon

2 BKBEHERBEERER SRR RS %
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 BRAKEHFESHHELL

U RATRA & FF S 440 0 IF #6378 4R 9 B e = 1y
EW RPN IR, X SRR R AT T HE,
2.2.1 BEMNEABRHNZE: BAKBKMNTHEHA
BERAARMEKE KN AN ERESEAE
FRROMKA/N EESEWEEEANTREENE

36min

20 30 40 50 20
Retetion time/min

Retetion time/min

40 50 0 30 40 50
Retetion time/min

3 BETHRESH LW SEAKBRH T PP, RHEEEMAGHKE
Fig.3  RP-HPLC for refolded consensus interferon, P, and P,
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R E R, T3 REEASEE N =R W L B K
B A RMEE, HHAKER DR N T <F&
<EE, BapHdT=fFALENBirEOH
WRKGEE. RATERENBREORKEHE
BTFEAMXERE BHEEAKEEENER
W RAF, B, AXRATEHAK A HELE
TR

wh
f=1

Recovery/%
-y
=

i
(=3

butyl octyl phenyl
Ligands
B4 FRIMENEETRREBEAE R
Fig.4 The effecis of different ligands on
the recovery of consensus interferon
Buffer A :20mmol/L Tris-HC1 ,0.8mol/L { NH, };50, ,pH8.3; Buffer B:
20mmol/L Tris-HCI, pH8.3; Line Flow Rate:90cm/h.

2.2.2 HIREMFGKEHAL N EE T MBRENK
EXBANREREHNEE, RBRERENNE
HREERAREHEE FEARSHKRENE
AREAME EAEHNSERNAREATEEE, A
MEm EFEH S EIYE, BAERNEELE K
RS R, REEAEKEHR, Rk &KEDH
45.0.3.0.5.0.65.0.8.1.0.1.2.1.5.2.0mol/L, B B
6h 5 LEE, B FE R 1.5mol/L 1 2.0mol/L #4174 B
.ENEASTHREERMEERELRNT 1.2mol/L 5
BRI, BRI SRR &R ERY E 1.2
mol/LLF. BSs ZMTHMHAREKREN BFE
=[Ef )& 3052 8

80-

Recovery/%
& 3
1=

[~ 4
=]

04

00 02 04 06 08 10 12

Concentration of
ammonium sulfate/{mol/L)

M5 ARAXENRBENESTREND RO R
Fig.5 The effects of different concentration of ammonium

sulfate on the recovery of consensus interferon
Buffer A :0mmol/L Tris-HCL,0.3 ~ 1.2mol/E. {NH, },50, ,pH8.3; Buffer B:
20mmol? L. Trs-HCI, pH 8.3;Line Flow Rate:90cm/h; Ligand : Butyl.

HE S FALEN, K& 0.8 ml/L LA THE
AR EERBEREFEMEM, S T 0.8mol/L
FEAMNERELE THEY MEYaFERR%

H0.5~1.2mol/L B B A Y, B, #0451k Ak B
H0.8mol/L BIRBREE .

2.2.3 pHEMBIKEHNER . EOEKRLRS
B s B B KM B K, T pH R B S W A
MEANBEKSEESHERK, HXERErh&# pH
EREEmHRESMEKRE, F4THRENSESR
AR60EEY HEWHE il pHIH N 8.3, 4
BEABEYEAOFRIESRATERETRED
MRk EENEPHM pHEKXT 6.0, EETHE
AR pH a6 B R 0LE 6,

80 -

m./\

40

Recovery/%

20 1

80 85 90 95

pH

Bo6 AREMWHEpHAEMNEEGTHREMBRRRHGE W
Fig.6 The effects of different pH value on the recovery of

O+ T v
65 70 15

consensus interferon
Buffer A; 20mmol/L. Tris-HCI, 0.8mol/L. { NH, },80,, pH 6.5 ~ 9.5;
Buffer B: 20mmol/L. Tris-HCL, pH 6.5 ~ 9.5; Line Flow Rate: 90em/h;
Ligand: Butyl.

ME 6 TLAFELEWH pH ¥ 836 HirHRHE

FE R, LA T EESA X, BILE
W B pH BRI E K 8.3,
2.2.4 RMEXMBAZHHEM . EHEEGER
WRBGE K, SRR RS, HXYTAREA
FR EEAE —ERE. RMNRAMEEER
HERMEKEHRNR, YEEEET 15en i, K
HIREREIEY. Bk, ALRHETERERN
13.5¢cm, YEFHR—E8 B EIROER
BREAMEZHE, X—HETHRUE KR,
RMESE SN E 2 ML, AR LR E
TEATHERKEILAT,

80 .
0 30 6 90 120 15

Line flow rate/(cirvh)

7 AREREMES THEO KRG EW
Fig.7 The effects of different line flow rate

8

Recavery/%
3

e
<
i

0

on the recovery of consensus interferon
Buffer A: 20mmol/L. Tris-HCl, 0.8mol/L ( NH, ),50,, pH8.3; Buffer B:
Ammol/L. Tris-HCl, pHB. 3; Line Flow Rate:45 ~ 150em/h; Ligand : Butyl .
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MTHPErMEEREENEMEIWEELR
B L RE %en/h B, EAWBIKWRE &, 15
WEHHFRRK, XBRG TREERER, BBES
FHYVBESERASHITGATERE ERT aHE
BN % B YR —EEE, R ENE ST
EEpAR,EBBGEAXBITEEHAEEA
th— R T, AEEhm T osEmEgE, 5
Sh,FE EHRTREEL K EREAREARSA AR
SMERM ML EE, B2 &R W RREMR, A
BB EA 2K i R 90cm/h,

WA bR LK 5B 4k 5 B B K B BT & 0 - 25
TEA 5 R E ORI 0.8mol/L &
Mk pH {H 8.3 . R WA KN Wem'h, L4 B 4L, &
XBARATHREN S BRI 36.7% , K&
X 2.3x10°1U/mg(F 1),

21 HEFIMALBER
Table 1 The results in separation and purification process
Specific activity  Purification Recovery

Procedure

(IUfmg, x 1¢°) factor 1%
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 #{EFHNEE
ZHEKBEHEGLETERERERITE2EmNE
BE-FWNESTHREAT (B8, HaAFEEXR
T ke, KT 95%. Klein MLEIFELEATHE
hEA SR, X =R TR IS AN Bk E
MEMEATHEERHBRBMHEIE EER %
Ji% ¥ (#9 31min F) 33min) (& 3), % B R0 {7 & 6 18] Y

1 2 3 4

B8 aifhj=¥ R H RP-HPLC ¥t e i
ik JF & SDS-PAGE & ik
Fig.8 Non-reducing SDS-PAGE of purified
consensus interferon and fractions from RP-HPLC
I :marker; 2:purified consensus interferon; 3: 31 min fraction from RP-
HPLC: 4: 33 min fraction from RP-HPLC.

BEOBRBEHTERREB AKX (A 8,lane3 4), %
HAXAHEATIBEMERA, W ARETHRRNR
FR=FMIEA, X HPLC A##TH— % Raon
P AR RENENEOEETIE99.6%,

3 £

AFRERW,FHGAKSTESR DL S
TRREGHBESHRINEERLIE, XX UQE
B ARZNEBNFIBEALARAREERGE
Wik, EXEMBEHRSHHATHLOEN L, H
FETHKEN AR S THRNBAM KA, R #
BIAERESE RARNES THR4R , IES
TREN Tl E = RET A HHLRAE . RAR
wHFRRKEN AR MEORRTS2EHE,
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