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W = FIRPCR BN, st T AR AXK-3 (hIL-3) cDNA, 7ER B F (AR BE
SIMAMEEAT Xba | HUIN SN GXMEAMM IO L Lys-Arg W EBTF. EEH
hIL-3 cDNA A KB E-BSER AR pVT102u/a, FHBRBETF «FEEFHEE
PZE . FRFEHFADH HEZ T . RAARURSE TN S-78 %S, 30CIE I 48h,
LA B hIL-2 HOBEI MR TF-1 45, ERFABEEN hL-3 B ELISA XE3#E
B’ HEEEKT 1. omg/LH-TdR AN E Li#+ hIL-3 i54E 2% 1. 8 X10%w/ml,

XBA AHHRAR-3EXN, PCR, BEFHERE, « XEBT, ZHRIANEHT

AB4MA ¥-3 (Human interleukin 3, hIL-3) X HZEEEMHEET Multi-
CSF), BR—#it AT Mg AR bl AT, AR, LEZNEEESH
FHM WA . hIL-3 RBEAN 134 EERAR, SHEHR M EEERBEE
BA—X 58, AR MEELA N, EFEEEASEYFEELEH™, hIL-3 &Y
MEXREATRETR, KA FHEAED - BIELEH, HTHE— « BIEEH Pro®, Leu®
BEMBREMNNVTHEMN - WAEPH Lys', Le " HEBRESHEY R THERELS Y,
hIL-3 Y EN RE S SR AR L 2R, Fo Rt ke ln. —EWR
hIL-3 B SN AEM B R AMBEVRAXE., BNYGREECHEFEDER
FiET hIL-3%, HHFEFEY N hIL-3 €54, ELHTE W SEEXEMBIR, &
W% f PCR A3k hIL-3 ¢DNA, R S4M « XREF{ESKERERGTHD
ik bil-3, R/ T RARLHWH IL-3, AW FTREWSIENCROET £,

1 AHfk

1.1 SRR :

E. coli ]M 109 (recAl SupE44 endAl hsdR17 gyrA96 relAl thi/A (lac-proABRJ);
BEE}B Saccharomyces cervisiae S-78; FiR pUCIL3-01; & hiIL-3 lEHBE H cDNA,ATG
B & TGA £ 1E#; pUCBM20. 3 pUCI8 i ik, HE W HH LSRR,
pVTL02u/e™: HEER-KEETREAN, 7 ADH, B THHBRALTF. B o
FEA FATSBL (MF-al), Ura3 figEind. B¥EERHHS.

1.2 8. %A, BEREEH

» x BABEEA.
EYF 199445 H 26 AuRH[.

© FERZERMEDHARFATIKSHEEL http:// journals. im. ac. cn



184 ¥ % I 8B % # 1%

R % 8. T4 DNA ##8 . Klenow 8§ ¥ 5 % Boehringer 247 . £ XEWM TRAF
Taq DNA B 58 . hIL-3 {7 EA 5 . bIL-3 B3 ELISA #H &, (a-P) -dATP, (a-"S)-
dATP Bj B %8 Amersham 225} ;°H-TdR, PEHB 2R FBETEWF R =4 : DNA ¥
FliAM & 4 #E USB 247 6 5-8-4-%-3-W0%--D L ABEEF (Xgal), RHE-LD-
RLA WY UPTG) Mg EHE Sigma 247,
1.3 N

KEBFRA LB i MG HKMARL, EAB YPDERE A XNBER LK. 2%
FUBRR 2UAHE MSCERE INBEAEM 2%HNBERNEHEN.
1.4 FRDNAMHE. XBHFEHE{. PCR bk, SDS-PAGE B ik, Western-blot

S8 “5TFREFM BT,
1.5 BRI

S o FCHRBE BT,
1.6 EEEFERSIWMHIET. SARPCRAE

NeHE R HEBTY ML, £ ABI 381A B DNA 48{ (EH Applied
Biosystems 22 F]) L4 /. £ M. =2 PAGE sk slifh. 30k (5) 1834 8 7 J F4E bIL-
INBURBEFWREN Xba [ B SRR ELMB LA Lys-Arg BB TH
PCR 3|47 1L-3-3, R SHB#17 PCR RNA 3" %314 IL-3-2, S8 FERNREK 1.

X1 EHREHSIBHEA
Table 1 The sequence of oligonucleotides

Name Sequence (5'-+3')
Xbal

IL-3-3 GGTCTAGATAAAAGAGCTCCCATGACCCAG
BamH §

1L-3-2 CGGATCCAGCTGGACTGGTTAC

1.7 DNA F3MZE

RS hIL-3 cDNA REEA pUCBM20 R, SAR4E SUBHR I [0S LA B R TLEE N
R, B Sanger PR N R L1, FIF VM€ R S HERE M) & 44 M E A5 hIL-3 cDNA
BHEMFR.,
1.8 bIL-3 B EFEBREY5) b RIA R ELISA &8

EABIEFRERFE Ura B, B#HT YPD & SCHEFHT, 0CHEFLE, K
13 10085 E# T 5ml BRI/ 30CHEF 48h  BRBELLZBRFW LER T TR
HREBEE 1106, AEEREEREROET 96 ARG, FriRmEsE. HENRE, &
hIL-3 ELISA # 5% il & & TR .
1.9 £HFBHENER

BUEEAERN EEE 0. 220m MR E. F'H-TdR 8 A\ RFEHH hIL-3 8 TF-1
MM WE, TF-1 WS FEF RPMI1640 85355, & 10% B4 M. Spg/ml 28K
H. 10pg/mi BELH F A Sng/ml hIL-3, 8 2~3 d 48—, BIERTH 1640 BH WK %A
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M, RS 1X10' PHREED 96 LIEFRED, SNESEERBES ALY, &
CO, HEFFH 37CH R 48h J7, FILhN 0. 5.Ci *H-TdR, BE4EIEIF 8h, 35 400 I 2B 70 B
REAFWAE L, LHARTR, BAWRERS, WA 0. 5ml RIFRUS ZERITHBAL LMW
cpm {H. EABK cpm {H—3Bt A hIL-3 BEREEAEY 1 80,

2 4 R

2.1 hIL-3 BH 5" 3502%0&

4 pUCIL-3-01 iR DNA S#4R, B3
3| ¥y IL-3-3 M BLXY 314 IL-3-2 # 47 PCR
BN, 92 2% IRk S EE, BRE
ABAEMEEIML. ™% DNA KB4 Xba 1/
BamH I i SB§H1/5#E A pUCBM20 # K
B YI{L, BF pUCIL-03 ffik, #47 DNA
FER5rbr. B5RK hIL-3 BE 5'BRF A
T Xba 1 32507 x5 B IS B 86 hn iR 516
¥ Lys-Arg BEBT, RN HERTEMLT S
%l Nco | i 5 ATG BT, HREM
AWEANRIBL-3 XANBEER
Ala, HEERLFMNE®H. FRARE1,
2.2 [ pVTHL-31 IR EBAEB G DL
PE. 37

- pUCIL-03 i 7 DNA % BamH 1 B4,
Klenow # ¥ /Xba | BHI# /MBS pUCI9
i B DNA % Sal 1 K ¥). Klenow #h ¥
/Xba I B§UIe K )y B, L9 pUCIL-03
H/X BbL, JoHind X/Xba | SLARIXBE gy po g hiL-3 5 5 Mo
JEHRE Y, W 2 iEa pVTHL-31 Fig. 1 The sequence of 5 end of mutation of
B MRAE AL, { hIL-3 cDNA @& F hIL-3 gene by PCR
o- AL FRTF AR ¥ A K H 8 IM109, 18 '

WO N Y& € J5 i &% pVTHL-3,

¥ pVTHL-31 ik DNA ¥ LB 8 S-78, —HiLEESRISHE (SCIEHE)
EREGPREEZEMT YPD 5% SC 1M, 30CIEF 48h EROEHKGSH LT, 2
60% NMULIE /S ¥ T 50mmol/L Tris pHS. 0 #7, FEHT/E X BT HR&/MABL, #1F SDS-
PAGE #l Western-blot, 4% WHE 3.

2.3 MEBSRRETPHNTEREENE

X RAEGE bIL-3 HATHERTE, TO¥H bIL-3 SRR Ak 96 FLK L #47 ELISA
R, 450nm K 8E OD {H, #inEMis. S-78/pVTHL-31 F& 3% 30C. 48h
Hi3%E > 1000g B.C: 10min, LHEH T RMEZ EBS/ME 1/10, ZHIFH hIL-3 BTk

HORPQAPHEP PR P APQARAAASRA» 00
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H X
Z
fac
AN
N H
UCIL-03 S/ Klenow"
P B/ Klenow puUCi? X
B
E
— 1

' T4 DNA Ligase
E

B x

pUCIL-03H/ X

. B
 Xbal + Hindin X H

) )
T4DNA Ligase

B 2 FAMR pVTHL-3 #8tR KA
Fig. 2 Construction of the expression plasmid pVTHL-3
btk 96 i L @B, #47 ELISA KA. Ba AL OD /5 Finmii & L& H hIL-3 B
HE, SRR, EWFBIL-3RERKT Img/L, KEAW WS THAMEE TF-14
MR EHTEAENE, HEHN 1.8X10°0/ml (R 1),

3 it #®

REBERNE ENATRERS, SABFELRAASYAE. MT IEEY
WNE, BEL, BARMFER-RBOELRSTE HRBE., SBREGTEE
UTREARREM: (D BETHARNFHORR, ATAREXEK, FRBEEY
EEMPMEENE, (2) N RMB S SR R RS A4 B R
R (3) EHARNTRERNY, BAEREER,

ERGHREPSBRESFEERZIER, HENRFEMIT=EAKTHEES.
HEATFEIBRZEDTOERBSAALEAREIOEN, BFKTEER 5 LT
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] . Concentration of hIL-3/u - ml]™

1 - J 4 kDa -~ : o
21.87 7.29 243, 081 027, 009 0
r T Y T T J/""'W

T 7
¢ 0
—— —67.0 61 Q< N
— 430 \

-30.0

=}53

ﬁf - - 144

H-TdR incorporation/ cpm x 10*
Lo
T
H

B3 S-78/pVTHL-31 3k L ey
SDS-PAGE Hi i #l Western-blot T

P-.//H

] ®
Fig. 3 SDS-PAGE and Western-blot §\§———§——.§___ §___N
of supernatants from S-78/pVTHL-31 ob — L . L L s
02 06 1.8 54 (162 486 i 7

1.5-78/pVT102/a, 2.S-78/pVTHL-31,

3. Western-blot, 4. Molecular weight

" Dilution of samples/n ' x 107

P4 R3A LR TF-1 40 000 8l 2%
EREHEH.RNR AN pVT102u/a Fik Fig. 4 Stimulation of TF-1 cell proliferation by

ﬁﬁgﬁ ADH, EE ﬂ]?ﬂlﬁﬁﬁﬁﬁ& ’ ﬁ supernatants from S-78/pVTHL-31
THEEZPIFMEART K FRRE.  spcmatants from S78/pVTHL 31, Porified rhiL-3
EAXR - ZXRATHEKSHRHE MF-2¢ 2 Supernatants from 5-78/pVT102u/e

HH 6~8 M RERBENERK, 27 8/ ‘

I 8Y Y], Ho KR BkSE 0 25 Glu/Asp-Ala, BBE AR E N Lys-Arg 9 C i, —
B BKEE B TR I BCR8E, RO BEAMTABRESR ., BRI EA pVTHL-31 &
hiL-3 & T MF-oL ZJ5, PRMIAXRELMAE (LE S5, #4647 IKEKNED
MIMARHBER =Y NRNTAES, BHTEMIHER, BH#THBREKF.

Xbal

GGT CTA GAT AAA AGA GCT CCC ATG ACC CAC
Lew Asp Lys Arg Ala Pro Met Thr Gin

MF-alL 4 hIL-3

Site of Trpsin-like endoprotease
A5 oXEETFHIKS hIL-3 BeKRER
Fig. 5 The fusion region of MF—aL and hIL-3

e pVTHL-31 R H §, KERH KT WX, £ B W& 4 (Help phage) #9
BT, pVTHL-31 FE XEo#F B 7 B i 865 DNA,  Fifi {72 S %%, pVTHL-31 i
HWRREMGTSBRERRMNBIL-3, 3FARE LERSGE hIL-3, IRELEH S5k
MXROET R4.

Bl SUNEEXENLEREZREBELEREMES I TS THE, 308,
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Secretor Expression of Human Interleukin 3 in Yeast

Yang Lihong® Han Liying" Chen Changqing Gao Changshou Su Chengzhi*
(Shanghai Research Center of Biotechnology, Academia Sinica, Shanghai 200233)
(The Fourth Military Medical University, Department of Biochemisery, Xi'am 710032)°

Abstract  Using the PCR technique, mutated human interleukin 3 (hIL-3) gene was ob-
tained, in which the restriction site Xba 1 and site of trpsin-like endoprotease were
made in front of the 5° terminal encoding sequence. This gene was fused to the leader
sequence of e-mating factor behind and cloned into pVT10 2u/a, a shuttle plasmid be-
tween yeast and E. coli. the fused gene can be transcripted under the coNtrol of ADH1
promoter in yeast. After fransformation of the plasmid containing the hIL-3 gene into
saccharomyces cerevisiae $-78 and fermentation at 30°C for 48 hours, it was observed
that the culture supernatant was able to obviously stimulate preliferation of the hIL-3
dependent TF-1 cell line. The expressed rhIL-3 in the supernatant was more than
1. Omg/L identified and quantified by ELISA. It was also found that the biological activi-
ty of rbIL-3 in this supernatant was about 1.8X 10°u/ml after being analysised by *H-

thymidine incorproation methed using TF-1 cells.
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