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RAE R hGM — CSF fEE X HIEERE R P W) i ik

¥ ', KfMEiaF, B ER,EHIFLEE K8 Y
(1. EERF 4P ILBFROTAWFERE, €4 400044,2. Wl RAREZHE L EEAAFRAS], A 610000)

B OELEANRAR, 5EXMAEKRZLE T4 hCM - CSF Aart, 7 A BB Rk R %4 & #9 hGM -
CSF, B A &R NFHE, 5 T8 AH hCM - CSF A4 E ML AL X 8K = £ 9% A 4L GM - CSF
EREH XA PCREZET T FEEH hGM - CSF A B F o988 A 145 &, 3t 0 £ 5 o 8 & (Pichia
pastoris) P E R B R EMN AR S Akik, FELERAN, RERXNARG KL *HREH XK hGM - CSF

o g M,
X817 : £ A hGM - CSF;
HESES:Q786

AR

AR AR - B o4 A 4R 7% R ¥ R F (Human
Granulocyte — Macrophage Colony Stimulating Factor, hGM
- CSF) R/ 127 MEERAMMEm A KFEF, hGM
— CSF B4 Y12 Th b 2 R B i B 44 40 e A9 3% 58
S A FIHG SR AU 4H A ( £ B PRI 4 B PR
MAEFI P Z/EEHN), ERREFERATEHS
AT L AIDS . 3 40 R U2 25 e i BB B A T Y
BIERITHRTFEFEZERIARZL, LTS, 1R
Srit B K PR A SRR, WEIREH R, B
tF RGFRIA W hGM - CSF 5 K IAFF R R £ X # hGM
- CSF ARt , A B/ NE MBI RN kAR, K
5K hGM - CSF i THERAL B E AR, r FBM 14.5~
32 KD A%, R CERIRE , 1R R R
3L1LAEY hGM - CSF MR EE ", ik, LHE
BXRFIRGIMF A SRR TE, K cDNA XEFH
HIZERHFRT THS 24 0 - Fiskfepr &, Bl
9-Serl0 - Thr X 9 - Alal0 - Ala“"%, FF i T
BB ERGENELRE, BABRRERER
EERNAREZHN—FRERE, EHARI T WE
K NERAZENERREDIBSRAE L, KA
E,CRE,EAEEE AR, Tirdb T S %S
AT, B—MRFNEERSE, ATRUEFER hGM
- CSF R RBEETRIAEM B, ZRERH, R

« WESHE: 2002 - 02-08

2 E
SCRRFRIRTS : A

TRIBERAE L RBEERREN Y HA XK M -
CSF BtEHE,
1 PRI 3
1.1 EEeEbE

1) BRIk, Bk pPIC9k, pPICOK — GM, X7
FFE (E. coli) TOP10F’ B #%, £ 7R B £} (Pichia pastoris)
GS115 , KM71 B#k, ARSHF cDNA 3T ¥ i & b F i8
T,

2) B MBS &M, KBITE A LB 8B5RE,
1 37 CHE 3R, BEERRAE 30 CH53R, B4t 20 YPD,
RSN RDB, RIAMHE R AN BMGY, S
FIRFEFR N BMMY,, %88 Invitrogen 2 &l ¥ /E FHHED
o

3) B35i5, TaqDNA B & B[R &1 N U1 FE . W
B EEAE TEYAR, —HME Sigma 48], AR
HEF oW, SIMEREEANMB LI AEXE
Hugene 23 815 o
1.2 LR

D3RIt S al. 2R AEXMA GM -
CSFcDNA 3, 5T 2 &5

pimed 5’ GCA CGT TAC GTA GCA CCC GCC
CGC TCG CCC AGC CCC GCC GCG

EER/N BHO1974- ), 2, WNFLA  BEREREAR L, TENESFLEYETR,
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F2EF oM W o E

K LA hGM - CSF £ F PR & P oy Hab Rk

95

primer2 5’ GG GAA TTC TCA TCA CTC CTG GAC
TGG CTC

ARt S MERRERSIY—3 1 8,51 A
T SnalB BYIALA , I BRSS9 i AGC(Ser) FI5H 10 £
ACG(Thr) K943 B2 3 GCC(Ala) GCG(Ala), 7EW it 3’
W ERERS | Y—7519 2 8%, 5| AT EcoRI B
LS 2 MR IEFE T

2) PCR¥%, 94 °C, 1 min;55 °C, I min;72 C, 1
min, 30cycleso {15 S B PCR =%

3) XARBENEAEARATE, B TR
M) 55 2 BB T B AT

4) BERFIINE, ZHR_EBERAFNE,

5) Western El3E %38, %‘Hﬁ«ﬁ?‘ﬁ@yﬂ% 2 kR
B T o

1.100 bp Ladder marker; 3 000 bp, 1 500 bp, 1 200
bp, 1 000bp, 900 bp, 800 bp, 700 bp, 600 bp, 500 bp,
400 bp,300 bp,200 bp, 100 bp;

2.PCR ¥ #f1 CM - CSF B H /£ 5 (381 bp);
3.PCRY MR K CM - CSF 2 HFF 5 (381
bp) .

EcoRI) ;
3. GM - CSF 3 H;

4. FEALKY CM — CSF JE 1K 09 TUEG ) 7~ $9/ (SnaBI

+ EcoR1);

5. 4K GM - CSF 1,

6. 1Kb marker,
H1 HNEEKYE
2.2 hGM - CSF TEEEAREE B o W3Rk

Wi iR B E AT, 7£ BMGY SR\ PR

FF 2 0D600 4 2 ~ 9, B .L I EE (K% E BMMY 5557 )
PSR RE 3K, HAFNFEEK, MEABE LTF
SDS— PAGE sk, sik45 R B EARERE
B RRISERERAL 14 KD A M MK TR &

1. 100 bp Ladder marker ;3 000 bp, 1 500 bp, 1 200
bp, 1 000 bp,900 bp, 800 bp, 700 bp, 600 bp, 500
bp, 400 bp,300 bp,200 bp, 100 bp;

2. GM - CSF 3 3 i AU K U1 7™ #0/( SnaBl +

H2 BRELEERE

hGM - CSF Fk ik A R E

H MAICHE 2 15 o (B ) B A R AR 57 &Y hGM -
CSF %t [N fH SnalBI F1 EcoRI X 1], [F] B 5 ks £ &
pPICOK t A SnalBI 1 EcoRI X &g 4], 43 ) B it 7 , %
ALK E ToplOF’ . ZEEYIE L 4347, M 8
I, BB BEMERNFEA T, TRENFEE, 5%t
BIFSI—8, BrERMY LA 1, BRBIEE
B3 LI 2, FeiRFAL pPICOK — GMM Fl pPICIK - GM
A Sacl B4 28 1 1L, 2 % A 1k 2% ¥ ( Pichia pastoris
protocols . Invitrogen) % L B¥ £ GS115 B %k, K5 EI A0
HALTFHRS, B —Th ik, W %o G418 L% %k,
253 E RHRBIEE , RIS TEDL G418 ¥ 2.0 mg/ml B
FAREEE 4 thE R HE T T, H PCR H ik
et ESA T, AR ILE 3,

2.1

1. 100 bp Ladder marker;3 000 bp, 1 500 bp, 1 200
bp, 1 000 bp, 900 bp, 800 bp, 700 bp, 600 bp, 500
bp, 400 bp,300 bp,200 bp, 100 bp;

2. F AOX1 31 8 CM - CSF F¥ L T e 1Y
UL (4 873 bp);

3. Hl AOXI 51 ¥ R AE %S GM - CSF 56 1kF
FLHEMILE IR (29 873 bp) ;

4. HRMBEREIF LA DNA.

B3 PCRAZFLTEMRMEATF

WEERE  MERZ BB RE SR LB
BRI, BR LA 4, SREBEERMTELE S,
it et 9 TR R BB ML AP R 2928 100 mg/Lo
2.3  hGM - CSF Y Western Blot Mg

Western EN 2838 HILE SR LI 6, 4550 B /RBP4 &Y
REEMRERBERRL YA ZH L.
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1. RAFH GM - CSF/GS115 FEREFEIR FRIA= Y,

2. RAFR GM - CSF/GSI15 SLEFEBE /AKX kb,31 kb,21.5 kb, 14.4 kb2 — 6. XA &) GM -
CSF/GS11S AL F BB R HRETY

FH(14.7 XD);
3. KO FREAMPREE: 97.4 kb, 66.2 kb, 45
kb,31 kb,21.5 kb, 14.4 kb

B4 BEH4FIESREEFRHEY

3 W

RIAHRE - B W 4 4 % ) A F (granulocyte —
macrophage colony stimulating factor, GM - CSF) F 1977 4F
Burgess 5¢ M\/IN U SR A4 55 FR i P R B, XA T RE SR8
RN E e SR IR, W & R - E W
HIEERIMAF. GM ~ CSF B—FEEH & m i
WA F, e R EC AT 2R M BERERMIEIT . B
ZUBIRFHR. ERENIGERMLST /T J5 MR
BV, Ga 5B AR Bk Z HY R [B], B ARG R AR,
HAIRIE, thGM ~ CSF finHufib a5 7t 8 e HUkE
S 98 , LLE thGM — CSF il IFNa 7677 FF R AL IRAG BT
BT . B, EE AR B R
AREGRE, T ERABRRZKA,ES EPO X
IL-3BER A AT LB FHREITH . # 2 FrobEes
KEESNHARA FLUBEEOMFRERE, HEMA
AREEESTRENMEFHAESG AR, BEAME

T AR RER AN R MEA TR EAEAHITE

MBEEP R IhERE,. BEl, BERAX FENTREAE
TRKHE, ERINEET thGM — CSF/IL - 3, thGM -
CSF/IL - 2, thGM - CSF/LIF £ @& E A, H7E KB FF
ERHEREDY , BAT A FE Y REUME
FOARIYE R GBS ST b 35 R AR _ LRI A FESCEE AN
I PRI V2 PR SR A K R F AR E R,
thGM - CSF/IL - 3 th BB MM ARV EEHZ
—. WAMAEBRENKEFAGENEKEFHHR
B AT KPR b B A AR F O M1 #3806 , 3F
WO HHMHN AR ENNERIER. XtERRMAKREAE
THRERGEF T,

EREE AR N - MRS FERERARER
4, A5 TREMAR G B KN AR AR EE , HK
BEIAMMVEL, EMNFEEA - SHBERREH
F, AR LR R Rk  ANRE B AT LU E S

BS5 BREIEKRMARE

1S FEBEOFRIRAE: 97.4 kb, 66.2 kb, 45 1. BF4ERI GM ~ CSF/GS115 RiAF=W4c R,

2. AR GM - CSF/GS115 RIAF=WRTHE,

B 6 Westemn ~ Blot EDifFZ: 35 @il

WRHERES, AR THESHRRGR EYEERT
W EL B B Al R R, B R A B AR
B EBTZE2EMER, 5 TIARTE FRE
B RABRES%, B ERARE T AL MR AT =1
Hit— R E A Y IE R 2, WA H A & El
YERL, BT #4% hGM — CSF B H § AL RBE b |3k
ik, X HETER O - B AL 9 - Ser. 10 -
Thr {E T R, ZR B RBERRKN =Y+ FELE,
RARRT FHRRRFEEMEYEE ., XMERE
A B F X B SR B R K R A M SO R AL [R) Y 3
— 5.
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Expression and Secretion of Mutant Recombinant
Human GM - CSF in Pichia Pastoris

YANG Hong' , OUYANG Ke -qing' , GUO Zhi -gang' , CHEN Yun -gao® , CAl Shao - xi'

(1. College of Bioengineering, Chongqing University, Chongqing 400044, China;
2.Sichuan Chengdu RongGao Industrial Groud Ltd CO, Chengdu, 61000, China)

Abstract: Clinic test reveal that by contrasting with expression in E. coli the human granulocyte — macroghage colony -
stimulating factor ( hGM - CSF) which expression in Pichia Pastoris has lower toxity and side — effect rate. Due to
nonglycosylated hGM ~ CSF has higher biological activity in vivo, we mutant glycosylated positions by using PCR technique.
The mutant GM — CSF gene was inserted into PPIC9K and then transformed into Pichia Pastoris strain GS115 for high
expression. The results demonstrat that, in spite of the mutation, the expression product also has natural biological activity.

Key words: hGM — CSF mutant; Pichia Pastoris; expression and secretion
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The Influences on Photocatalyzing Properties of TiO,

LIU Ren -long', ZHANG Yun -hual’, ZHANG Bing - huai’
(1. College of Power Engineering, ChongQing University , Chongqing 400044, China;
2.College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 400044, China ;
3. College of Material Science and Engineering , Chongqing University , Chongqing 400044 , China)

Abstract: An immobilized TiO, photocatalyst is choosed to treat phenol dicharge. The authors study the remove efficiencies
under different conditions through experiments, such as lamping lights, time that the photocatalyst is lamped, pH of phenol
dicharge and so on. It is showed that a satisfactory can be presented in the condition that the photocatalyst is lamped by
mercury light and the time that light lamping lasts 5 hours long and pH of phenol dicharge is in 2.0.

Key words: TiO, ; photocataly ; phenols discharge treatment
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