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BEILES LT HFE O FW A Sigma 2 7}, Acrylamide
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Serva 23 Fl o

EWEWOKE £ SL RBEFE Y 30C,pH3 .0 T, &
IEER UL 5% 09 H w8k UE 4 Ak & B, 200 J5 H MFE
Romsmewsh, RAEFHMAEEETFRERAK
R (r-HV2-Lys" )90h, B R B R, Hb, EFRER
HAEAIRRMIBBER, FHRERT LEEX
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KEEEEREIERE RS ~ 20uL #5 (K
KERSEME)T 200pL 0.5% (W/ V)G EEA
JE W (pHT .4)IR AT, 8/ 1min J1AGE B 40ATU/ml
RGEmEy, EE LA E AR AR, KERE
DS nEECAEEARNEBIRE. K
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BFZHE M :Q Sepharose F F, DEAE Sepharose
F F,SP Sepharose F F, CM Sepharose F F (¥ H Phar-
macia 2T ETF 8.5em x 2.6em B, ¥ ZhHE A #EIK
X 20mmol/I. HAC-NaOH (pH5.0), 20mmol/L Tris-HCl
(pH7.4) ,50mmol/L #7 8B -NaOH( pH3 .0) & 50mmol/
L Gly-HCI(pH3.0). W14 B N 1mol/L NaCl + ¥ 3h
MA, SUBESIERERERR, WESKEHX
FE A, N ST BETE 1.

Hi 7K E #7 : Butyl Sepharose 4 F F(Pharmacia 2 7] )
T 10cm x 2.6cm £, Phenyl (high sub) 28 HiPrep 16/
10 %% ¥ (Pharmacia 23 5] ) o FI BN — & 3% B o MR
(RT3 % 3.5mol/L, J5 & X 1.5mol/L) Y 50mmol/L. #7
ER TR (pH3.O) WA A ¥, ELED
A8 A 3.5mol/L # 1.5mol/L A HiEE %% ,8 pH =
3.0 M 10~ 20 fEHEEBR(CVIMEHRE B,
W T P .

EERKORMENR . EERKG(WAEXRE
MIBRARDET I.OcmXZ.ﬁcmE,iﬁﬁﬁiﬁH{J pH
F6.8/5 8. 0.01 ~0.32mol/L #) B8 5 rh il
(pH6.8) RIEM VIR MG,

%E B T 2 : Bio-Gel P-10(¥ B Bio-Rad /-] )H
Sephadex G-25(# A Phamacia 2 A] ) 77 % T 100cm x
2.6cm £, Al 20mmol/L. Trs-HCI(pH7.4)F &5 L
10mL L3, e, W R TR

RAGHPLC EHr:-H 15% % 0.1% TFA M Z B&-
KB V4 C K14 B (Koromasil Spm 200 x 4. 6mm,
BAXBRFABENELE), L ImL/min H)#E#,
FE15% ~35% ZBE W BE N & 1 8 B Bk R, 6 1l 4
20min,

KEFRME L E - kM HPLC &R
BE, HIXFRHZ LN Laemmli system FEM g
ekl

2 % %

2.1 HRgaH

FHREKEEN -BEARERBEEHLNE
% & BE L& (pH3.0) 76 A ) i B T 4L 3 AN [R] B
M, REEOCERBICATHRNES HIRIR
gERNE1, HRTH, XK LHEE 100CT4AE 10
~20min A ARHERE.

F1 mAHDESEEEPARERDEWEMEFTIAOER
Table 1 The influence of heat treatment of fermentation broth on the recovery and specific activity of hirudin

TiC 20 55 70 100 100 100 100
t/min 4] 30 30 10 20 30 60
Activilyl(lO‘ATUlmL) 2.79 2.74 2.74 2.73 2.71 2.56 0.719
Protein mnc.!(mgme) 8.52 8.27 8.09 7.95 7.92 8.02 8.65
Recovery/ % 100 99 93 98 97 94 2%
?::::T:Jc::; 3.28 3.31 3.39 1.4 3.43 3.19 0.831
2.2 BHNHE B A 1 B

SHSRSBLEREH EHEHARBYER L
ALE, WBBR M IE SN AR RAER, MR
BYHEARBEMKERHEE. SiRmE 2 F80
. RAER S HAKRRAHAE FRRBAR
B ERA, MBI B F LB (Q Seph-
arose F F) #1 B0 B F 32 # 2 H7 (SP Sepharose F F)7E [l
W b

RER2L, MU EILMERFEHTHLAAS
TR, HEPSEWE YRS ERLRRET
fr¢k, 5] AIPH B F 22 #: Z 37 ( SP Sepharose F F) (BB
i 3 (G-25) F A & 32 #8: 2 47 (Q Sepharose F F) i)
HANBHEER.SRURUETXREN R

p2

r-irudin

5(') 1'00 1'5() 260 2I50 30()
VimL
1 BEHKERGHAETLEHE (Q Sepharose F F)H
Fig.1  Sepharose F F chromatography of r-hirudin
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%2 FRABHAZHEAKERFANSHANRIEE
Table 2 Comparison of recombinant hirodin decolorization and separation with various column

Chromatographies
Isolation Chromatography Decolorization  Hirudion activity  Protein concen.  Specific activity Recovery Purification
method medium result® 7(16* ATU/mL) /{ mg/mlL) 1{10* ATU/mg) yield/ % fold
--=- Supernatants + 4+ o+ 2.79 8.62 0.34 100 -—-—-
AIE Q Sepharose F F ++ 2.96 2.01 1.48 93 4.5
AIE DEAE Sepharose F F + + + i 3.44 1.01 81 3.2
CIE SP Sepharose F F + 2.86 2.60 1.10 96 3.5
CIE CM Sepharose F F + 3.67 4.19 0.87 75 2.7
HIC Butyl Sepharose 4 F F + 0.00 - - - 0 -
HIC Phenyl( high sub) + 3.24 2.93 1.12 85 3.4
GF Bio-Gel P-10 - 2.75 5.73 0.48 100 1.5
GF Sephadex G-25 - 2.81 4.02 0.70 98 2.2
HA Hydroxyapatite 44 .72 4.23 0.88 74 2.7

a:+ o + + + + + indicates the heavy levels of color, — indicates colorlessness

%3 EAXxEXMmAarBIR
Table 3 Combined isolation procedures of recombinant hirudin

Total protein Total Hirudin activi Total recov ific activil
Step II; F(16° ATU) ¥ 1% - ??:;Amfmgt: Purification fold

Supernatants 2.42 6.75 100 0.279 -- ==

SP Sepharose F F 0.567 6.28 93.0 1.12 4.0
Sephadex G-25 0.563 6.21 92,13 1.12 1.0

Q Sepharse F F 0.430 5.66 83.7 1.32 1.2
2.3 #ESH AT Zhpa S (p2, 8 1), 8 RP-

ZHHABETXHRENHAESETBEHBMNEH  HPLC AW, ATRAEEXT 85% (A 3),

KER AT AR, K 209 B BLH SDS-PAGE, 160 8449
REFEE M FTREASTFRE D ESL ] "

(B 2). i- 80

’ 5 0] 11444 12714
06 7 8 9 fol R

3 HETEHENABKERY RP-HPLC M
Fig.3 The RP-HPLC of r-hirudin isolated by
anion exchange chromatography

28 E, TEHE(p2) M IS ¥4 12000ATU/mg
EH.CAWM S MEERF IR Clu-Glu-Tr-Lew
Gln, 5TAFZ) " M4 . AT AIETE N HNEAR,

3 it #®

Q-p1 Q-p2 UM LMM

Fig.2 The electrophoresis of r-hirudin isolated by anion BEEEITXEFEEALRAE, M B R
exchange chromatography Bk EFERTFELAREFEEEREBOS, HESE

-pl/p2;:the peak 1/2 of Fig.1;ULM: Ultra-low molecular marker; BERREEERR T LRARE, A HERETRE
LMM : Low molecular marker hrEd K BRER, AT RSB REBRAE.
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ERMAFREN TR KRG REGCEN SRR, HE
R EZUE " HENRARE FXRERNN
EHARTELEZBREFAESRABRERTHEE., ik
EHaRBRFeEGeR HEZHRARE N &5
AHRE AEERRERRSEER , FHEMAZR
FE. ERTEbERraEBaE  BRTITR
S+ BRI Ar BF R E  BR A A B R TR AL A
72 P Rk R 3 5 2 0 R G O AT R MR %
B, ARETFRERN(SP)—3 0 KB AR
ERAARBAKEZHLESE . FksEES, £H
EXASRE AR R R R B MR
R #— SR RROAR, B TRAME., %
BIEEHAETFRBRENEAREKERE TR
B #—ERERSRES, EEELERTH
MEANLAE. BALWS AEFrXREN BE
MBEAHEEFEREINBRA S G ERERS
FEAXYPHEM XS FRESAR(BERESR)
A VERGREISE 2 B0 6 M4 8 A A SR R R
RAENNEEN. MHEBH FEMAEL. ZEFTR
EEERNE HFEAXRERS W SHAZRS,
ERAEMABRAEFNRER,

LR P, 7 100CTER 10 ~ 20min B K B
ALBETAERATRBKETEHOBEL T, &
BHMEBEOAOLESE., REGTLERTPSEA
HABRARLNOREMB SRR ER LY
X R WM (Lowry )74 T —F T8, BB
REW AERPTFEMHEERR, LHEGERK
EENITREESENARKEX EMRATIBRPE
o EM, mAEWARERE LB TR MR
ENEBEANBERRBANEN.

R B Laemmli & 40t 47 SDS-PAGE 18§ 4 B4R
BEEBARITENEMN 6.95D AAWEARN .
X AE G R BUAN B LB A 2 B R RE K A4 B )
EHE, 3 REEEN Laemmli REFITHRIK, SR E
WO MENEAKERNS TR KD ER. #
HKERH TN B R EREN /NG T 2R
REHEANS TR,

B FXEREN T8 B W ¥ (pt,p2, M
DEMEREENE CRREERFFII R, 5H
MEESENBREEABEFEAKER &, HE
FEBERBREABETEAKERSARFTIRE
mEEREERANEONRKRE S . EXBENE
MHEKBMKERNEREH ARNRERER
GHTEENR, FXOXRFZRKBHER &

REKERVFRRE.

ERRENSEIZCHERLMBEEErS
11 ] e 4 0 R0 B0 5 0 HE B W 3R IR B R 9
B EFEENGL T Z T 280 RN EAK
ER.
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Decolorization and Isolation of Recombinant Hirudin Expressed in the
Methylotrophic Yeast Pichia pastoris

ZHOU Wei-Bin ZHOU Xiang-Shan ZHANG Yuan-Xing"
{ State Key Laboratory of Bioreactar Engineering , East China University of Science and Technology , Shanghai 200237, Ching}

Abstract Schemes for decolorization of broth and isolation of recombinant hirudin from the fermentation supernatants of recom-
binant yeast Pichia pastoris were developed to remave a great deal of non-desired proteins and coloring matters . Based on the sta-
bility of hirudin, heating is desirable to pre-treat the fermentation broth . Several different column chromatographies, including an-
ion-exchange, cation-exchange , hydrokyapatite adsorption , hydrophobic interaction, gel filtration and their combination were inves-
tigated on the efficiencies of decolorization and isolation . Among these methods , the combination of cation-exchange and anion-ex-

change was found to be a success in both decolerization and isolation of hirudin.

Key words recombinant hirudin, decolorization, isolation .
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