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B AR B IS E M E T
TS, FHAIS B AL

Eat FREFT KFPX HEW

(BE_EERESTREHFE L 200433)

B E BYT-1EhEHESESH bhGM-CSF HIEF HEAAEELNER T, 8
X PEGM TREM ERMFASRAS R WL HE, # hGM-CSF BFA RN 16.9% 1 H
B 32.3%,. %8070/ L HESE, AEHS5%: B EE omol/L B MBBAREE#
J&, % CM Sepharose FF. DEAE Sepharose FF 1 Sephacryl $5-200 HR BE #7481, 5118 46 B 1%
97% LA b HiEH N 3.0 % 107w/ mg B hGM-CSF, Sitb S EIWEA R 5%,

X81A hGM-CSF, @&, aifk, Bk, 855

BATER AL mRNA $1i&H 45 K AR B R R pET-3a 8 A b - E 1 48 58 48 35 1)
WEF(hGM-CSF) T E . coli IM109(DE3) F 834351, 2 3CkH % E 4 hGM-CSF fy
T EEMSBEALHAT T EREAEMI R, FRBURX 97% M B HiEHER 3.0x
107w/ mg B .

1 M5 F#E

1.1 E#

# pET-hGM-CSF EAFH K E. coli IMI09(DE3) TRE (PEGM) A g,
1.2 HE

B B4R (Oxid. B. R. ), polypepton( B 2= 25 ke b 43, B2 B B 2K iR 4 (Sigma),
IPTG(ALE P HE 7 %ﬁix‘f“'b ). #R B K ( Sigma), CM Sepharose FF, DEAE Sepharose
FF, Sephacryl S-200 HR{#4 % Pharmacia), hGM-CSF IR ¥E i (Beite), Ef@/fh"—‘?l‘ﬁ?ﬁﬂﬂjﬂﬁi
& o brsd,
1.3 TIEEFRA

PRE B R T MO K538 552 (50pg/m] Amp), 37C REHHEIFLE, WH BUE B3
FYRMFHEHERE (100pg/ml Amp) 1, 4 FIMEHE S 15 S0 H. IPTG FEH
R FES X REA RN,
1.4 FE4EDMNEE

BRIEFRFHEK, A STE(mmol/L: Tris-HCI 50, pH8. 0, EDTA 1, NaCl 300) ¥, &

LEBHEERERESEHTE.
*HEA,
FICF 1995 % 2 B 14 HEH,
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®fF 12 %

O U NI A S — 1(mmol/L:PB 50, pH8.3, EDTA 1,3- 3 LB 1), kI M7 15s,
[E]R% 15s, & 15 3R, B0, e A A W 20EF S -1 A 0.1% Triton), #K
WRIBFE 15s, [/ 155, 3t 3~5 1R, B0 EE U A BEOR, HIENESYHE 1g/10ml 4
P (mmol/ L R @2 L 6000, PB 50, pHS. 3, EDTA 1, DTT 10)% 8, B.OEFR B/ TE
41, il PBE(mmol/L:PB 50, pH8.3, EDTA 1) T8 E 200pg/ml, 4~8C, & PRE %, #8

A ERDER,
1.5 hGM-CSF 8¢
hGM-CSF 4i{k THmELE 1.

|crude rhGM—CSF|

CM Sepharose FF

PBE, pHg.3

non-binding elution

DEAE Sepharose FF

Tris « HCL-NaCl, pH8. 0

ion exchanging eiutlu?J

Sephacryl S-200HR

PBS, pH7.4
purified rhGM—CSF

1 hGM-CSF#tdh LHABRREE

1.6 hGM-CSF £#MEHNE

1.6.1 S &HEMERNENEE: R
ODu B[ B B 1 #9, B ORERET
6mol/L ELERAK, B.0 5, EF M PBS Wik, £
96 FLAR | DL MTT 32 & Hml 5 TF-1 487
PREER IR,

1.6.2 RIMEFF ik Cs?'fj‘ﬁ.ﬁﬁ'%'ﬁ,
i DMEM 35355 E 80 5% 5 X 10°/m) AR &
Wio 43I0 #7 ¥ hGM-CSF F1E5 MIAE &,
F 40 FLAEP, 0. 1ml/ 4L, BHER— 3 5,
F37C,5% CO, WH 48h, & >8 T/&EE
NE BT R B (CFU) 3T 3L, R AR
GM-CSF # CFU-% ¥4 . {2 4y i) 2R 18 e
1.6.3 °"H-TdR # A ¥ TF1 4 #& 2 X
10°/FL3EFH7E 96 FLAR &, IR ¥ hGM-CSF
RS, 37°C, 5% CO, F§F 48~ 72h, I
0.5pCPH-TdR/ L, #8£E3E 3% 18h, A £ &0

2.00
Fig.1 Schematic process of hGM-CSF purification //>/,,o :;gﬂ

' 150 4 deq &
N r h™S 80 %
NS OUREE 49 SRS RE L. BT, A | K e £
%EPJ&%%&@K@M%E cpme g L0 . ::g .
. s 130 k=
2 ER 5% i Jo &

0.00 1 1 | 1 ] L ] '

2.1 ITEEERESEARMET

IM109(DE3) g @ i 4 7 % W 4 "
DE3, 7E IPTG 5% T, ADE3 F ff LacUV5 &
WA W PR R BB AY TTRNA B4, B2 PECMEERMBIRL
CERMAE R R R T7 BT, TR TFig.2 Growth and inducing expression of PEGM

BEEET, R R TR
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UVS-T7RNA B & 8-T7 3 20 F 8 R B
KIEH, £ FHSRENE T EEHEL R R
BEMEESBRELL, LHEHTR
PEGM 547 1:30 #H % & 1mmol/L
PTG #y3R1E M9 v &0, WHH S 7
SARTRENAREE. NE 2R a0, %
ODgooi5E) 1.3 Z B, B4 H B8 2, hGM-
CSF Fg X 5 1 b 40 18 A 1 T8 8, LUJE, 18
—— _ _ : ‘@—ﬁ%ﬁ*ﬁﬁ‘%;%E&z@?ﬁig%EIODma%
e s g, s A 0.6, B IPTG 55 2~ 8h, EIHLEHET,
e hGM-CSF Fikfag, WHE 3, 3 H, RAHW
Fiﬁ ’ I;Ec::iff: fmes R BT 1/25(0.04mmol/L IPTG) fIR[F
Left to right lane;inducing 0.0.5.1.2.3,4.6 .8h and pET- 38 3125, hGM-CSF ¥ 8883 H HGERE, WHE
3a control 4, HHl, hGM-CSF R ZE B EHIERH
16.9%REZE 32.3%, RE 5 %E2 ﬁh.(i%@ﬁﬁﬁ%ﬂﬂ&ﬂ)c
2.2 SE4ERAOEEH
ME 570, T PEGM iﬁsfh%f%ﬂﬁ%%%iﬁﬁ&‘, ZaEai, S RE
WATRL50.75g SR/ 65 MW ERLSHE(LE s F4 il HEARHBHEL),
hGM-CSF &F 4 M E BB E,
FPT A B8 (Cys54 F1 Cys96, Cys88
5 Cy5121)o HEr, M HMEA S
T A P B % TG L A Y T AR Y B
A7 %, F3HIA Y, hGM-CSF £
S ERARE R E W E T B o
UL E RN TR, A E R
8mmol/L IR £ HLIE M A I 6mol/
L #hEEAT. #4756 A B s e o
e, ¥R L E AT hGM-CSF 78 3|
BT E .
2.3 hGM-CSF 943 3adtifk
hGM-CSF # 1k T2 i 12 1 &
SEUALEE R 1 ME 6. hGM-CSF :
R AN 3.4~a. 5 Rig ey 4 FRSREMAE PTG Al A

FE M Sepharose FF, T_ PBE P H8.3 t.2; Expressive MY medium plus 0. 04mmol/L. and lmmol/ L

E‘J%{#T ﬁﬂ H Eg% E' Q{J E”EE:PI IPTG, 3. 4;:2YT medium plus 0. 04mmol/L and 1mmoi/1. IP’FG
ﬁ%ﬂ%ﬁf%%ﬁéﬁﬁﬁﬁi%%ﬁ% respectively, 5. 6: SB medium plus 0. 0dmmol/L and 1mmol/L

E ; B H DEAE Sepharose FF F1 PTG respectively, 7: pET-3a control with ﬁp;esﬁve M9 medium
20mmol/ L Tris* HCl + 0. Smol/L NaC] Pl tmmol/1. PTG

1 2 3 4 5 & 1

Fig.4  Comparison of different media plus different IPTG dosage
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' %

iR

12 %

(pH8. RPN, AL A MBE M E T B /5T Sephacryl $5-200 BERL U8, A PBS
(pH7.4) BEHE hGM-CSF, 3 B4 5 s B it 36 815 B 35 1% 4, FI 4R 3 SDS-PAGE # 3l 3%
74, hGM-CSF R — K1, WE 6, Bk REF A EWME pH BT hGM-CSF

B pI A, REF T HREEERE R G T E—

35 B, A1, 85 B pH IR A4

BERABVHIREOBEOTE RS, URROQEERVES, ST RBR

AT 37mg AL 5, Sk B B LY 5%, 525808 Rt T Table 1.

1 BHLERNAERKE
Table 1. Sunnnar}ot‘ pur{ificatiot} of hGM-CSF

. Step . Protein/mg " Purity/ % Recovery/ % .
Crude inclusion body” 749 ' 65 - B 100
U_itraﬁ]tration 350 no data 47
M Sepharose FF 200 73 57
DEAE Sepharose FF 104 88 52
Sephacryl S-200 37 >97 36
5 4 3. 2 ! Da
55. 0-—-—-—
# ek S Sy —
o — 6.2 310 ——
k «—55.0
o s — 427 2.5
- —40.0 '
— 1310 4. 4——e =
— 215

5 hGM-CSF REFY RIS E

— 4.4

F%%.5 Distribution of hGM-CSF in JM10% 1) cell
1:Protein molecular weight standard, Mid range (Prmnega)

2 ; Bacterial lysis, 3 Soluble proteins,

4 Insoluble proteins, 5; Petiplasmic proteins

© HERFRHMEMHRMATIKSHEEES http://
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Fig.6 Purification of hGM-CSF

SDS-PAGE pattern, from left to ﬂght lane:

protein molecular weight standard ( Mid

range), énd samples from CM Sepharose FF,
DEAE sepharose FF and sephacryl S-200 HR

elution respectively
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2.4 hGM-CSF S EFLENE T
ik P RS E TS R250 32089 SDS-PAGE fIE BN S EixF 97.6%,
J HPLC C18 KEAMAT 4 A B 97.72%, BIEHT . TR /P8 % T BB I 2 , hGM-CSF 1)
EWEEZ10"0/meg, APH-TdR BAE# S IEEHEEESD 1070w/ me.
SRR, BNl SRR, B B TR, RO TR AR AT
PETE P E A hGM-CSF #if, A e g i = ] & hGM-CSF B2 T &8,

B ISR AR W | T R AR KV B v R B R WA
ZE W R RSE R HPLC C18 S FE A7 i A E R0 52 00, B R B W .
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Laboratorial Cultivation, Renaturation and Purification of

Human Granulocyte-macrophage Colony Stimulating Factor

Wang Yilun Guo Yingjun Zhang Pinwu * Lu Deru
( Department of Molecular Genetics, Second Military Medical University, Shanghai  200433)

Abstract A laboratory process for the cultivation, renaturation and purification of recombinant hu-
man granuleeyte-macrophage colony stimulating factor{ hGM-CSF) is presented in this report. After
primary optimizing the conditions of culture and inducing growth of engineered strain (PEGM), the
vield of hGM-CSF increased from 16. 9% to 32.3% of the total cellular proteins and inclusion body
{IB} amounted to 0.75g/L with a purity of 65% . The isolated IB was dissolved in 6mol/L guanid-
inum chloride and subsequently refolded by means of dilution. The protein of hGM-CSF was purified
by the stepwise chromatographies of CM Sepharose FF, DEAE Sepharose FF and sephacryl 8200
HR. The finally purified hGM-CSF reached a purity of 97 % , with a specific activity of 3.0 > 107w/

mg. The- total rebovery'amounted to approximitally 5% .

Key words GM-CSF, inclusion body, purification, renaturation, culture
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