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B E MPCREFBMBEMAFTHERETFINABLTEN Fas BB R 75 141 A8 5 281 A~ B A M0 DNA, #
EEhCG-R4E 5 A g5 A8 MBl2neo ¥ , MG F AR &4 R45E AX3 m e T, 5] 4 364 K& hFasl 99 ¥4 % AX3-H3,
A F shFasl. #) £ 35 ¥, tHE £ pMBIZneo 48 7 3%, 5 £ 4 M4 pMBT4, A1 AR & pMB74 A B R i shFasL, F 2 HE§
ik shFasL #9F 0% AX3-plus. £ H AR HLSC P, EWH S @B FE TE(1.5~2) x 107 /mL, AX3-H3 & AX3-plu8 7
Sy ehFasL S 3% 23.5 pg/l A 206 pg/l. A A S AE AL SHEAETEE A3 H3 & AX3-plud, 8 B & A 4 L 3
{4~5)x 10" /mL, shFasL ¥ & 8 % %1% 2] 11t pg/L 4o 420 pg/l -

X@iH TERAFs&E, BERRE, F4F0, B &
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Abstract An expression system is described for high-yield production of recombinant soluble human FasL { shFasL.) in
Dictyostelium discoideum cells. DNA encoding amino acids 141 ~ 281 of hFasL was PCR amplified from ¢DNA derived from
activated human neutrophils . The resulting product was fused with a DNA fragment encoding hCG-3 signal peptide and cloned in
the expression vector pMB12neo. Dicivostelium strain AX3 was transfecied with this plasmid, yielding a recombinant strain
called AX3-pCESFLI95-H3. In order to improve the shFasL expression level, pMBl2Zneo was optimized by replacing its
transcriptional terminator/ polyadenylation segment of the 2H3 gene with an acting terminator/ polyadenylation segment, yielding
derived expression vector pMB74. The recombinant Dictyostelium strain called AX3-plauf was generated with this new plasmid.
When the recombinant cells were cultivated in a complex HL-SC medium, a cell density of (1.5 ~2) x 107 /ml. was reached,
and the shFasL level expressed by strains AX3-pCESFL95-H3 and AX3-plu8 was 23.5 pg/l. and 206 pg/L, respectively. By
using a newly developed synthetic medium called STH as culture medium, higher cell density of (4 ~5) x 107 /mL was achieved.
Correspondently, 111 pg/l. and 420 pg/L shFasL were secreted by recombinant strains AX3-pCESFL95-H3 and AX3-plu8,

respectively .
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A Fas B¢ & (human Fas ligand, hFaslL) B4 F &
FIKDWRB ="BH I REEEES" B
RETHTF B THESEEFEZFERRY , Fal
5 A MR Y Fas ZEE &0 5[ Fas Bk
R MM T, AT AR SER S 4B . FasL 2 5] 1A
EHEREA. THEY FasL M EEEMEH,
T5EHNRESEATFHERATHEAME T, FasL
TR AIDS JRIE . XY A 1B 1
FRAEEERHBEENER.

FasL %A — 1 " Hi 0L R 29 8kD M N-E 1
HERG. BE.ETWEAREARBTEPURS
B8 B F]IE hFasl, % hFasL AR AL ENE
HEEEHES Jurka FHE -HEH" . BT A
BHEABEEX A SMESEHIIE, ITREN
hFasL A EEFRIG S R AWMU EFESH., EHib
Zappitelli % A$RE (AR S EE REHE CHO
MM b R R IA W PE hFasL B DL K& 47
hFasL B ', B Kk 8 R 60 ug/10°cells, i H M
T CHO AR E K8 BT EM A& Iis m i3
BOEFEARE, SRELHESE hFasl 7= 5 18
B, MO, Marani FA I HETRBEETAR
BLEM TREES S R R FasL 1A FasL 76 88 &
HARFRLEHER SO RPN ER. RETYE
R % B H 4 B4 5 8 40kD .32 ~ 33kD, ]
HYE A WEE, /5| ERUREA MM W
REEs 4 I B LY hFasl 76 COS # i . K
T E A A B AR S 293 dH A L R B
RFESE YA SO K REBIFK, X T
HMEREREEEFEHE LB hFasl AL
AT AR EYS Fas MIER HF &%,
MARLF R hFasL. BB EERAENES, BIL
RIXBFRE, AE 20 pg/L.

AMAEREZRA A ELSENEE
( Dictyostelium discoideum , Dd) 58 15 7] 35k A Fas
B {4 { shFasL) , BENEEEN TR ARNE
BEVRIRFE  AREHEATHAERE MK
B BOFRVCHANATEAELHEERER
BHHEADZAEL" . MREEMEE &M
Feik shFasL B HFE R, A (L] LLE 4§ #) T % hFasL
MIEHIIRE . BT R KRBREET A  HRELXE
Y HIT AR .

1 A #A g ik

1.1 ##

BEAHWEEE Boferm 247, BEH B &
Difco A ARt . BEEOK MEAKNEGHY A
Merck 2 7], # % % Wi MR £ A Sigma 2 7 32 {1t , 7 122

FEENRE Serva A7), BREABBEMBEMEA ICN.
HEBME Senn . HE MW B Carl Roth 2 5, L&
AMEERKEHFKE HE Ajinomoto 24 7). 4
HEEPBENRYE Sigma 2740, WX BEBHLL
RHEAEF BL.B2.BI2 ¥J3k H Fluka 24 8. KAk
W R A e B L R,
1.2 wWasL EEHKEMYBEERE

MBER A PR A M P2 B RNA, BT
R BRIRB T E M Fas BOAKRAINXE 141 4~ F)
%281 MEHEMAK DNA KIS PCRT ., AT
B FasL BAABRMSIHFEASH N ERFIHH
5-CTCGAGGTACCTGGGCTTCTAAGGAGCTGAGGAAA
GTGG-3' , KL 5814 5’ -CTGCAGGATCCTTAGAGCT
TATATAAGCCGAA3' (B B s+ 4+ M R Kpn [ 0
BamH 1 FRHIBENO7 ). FTi8 PCR =4 m & % &
Hr pGEM-T Easy (Pmmega) o, 3 i i I8 TR R
pFLED.
1.3 hCG-BRSHEBRNTNERE

Fas BCIE R EE A B MABE T E AR B{E
SHRE I MEEEN. AR Fas B0k, H
LB Fas FLAMA X MEHRA B —BESKFE
FUMERE. Fik. % — Bk H pEBVAIOO"™ H 455
TAHBREEREE (WCC)BESHRERMN DNA
HBEZPCRY . 519FERN S BN Emsidhs-
TCAGATCTAAAAAATGGAGATGTTCCAAGG-3', & [A]
51# 4 5'-GCCCA GGTACCACCCATGCT-3" ( 1] 28 3 4
53R Bglll 1 Kpn | FRAIEEYI(E5). 78 PCR
7 Wy 1] B TR B R BE pGEM-T Easy 7, 3F it il 18 %
FRL pHebSP. A E Fas AAE R EMEHE R E
LR, 7E pHebSP F i F — B 88 5 W 4 * Kozak ™ J§
FUET AAAAA, A RFEZEBFFIB T #5 0 E hCG-B 4
FHEITEHE 20 M ER T HPES MBS 13
T 16 THIE 17T MEB TR S MR E Y
BEFOREEET MM ERE
1.4 EHEK pCESFLS IR R BERMFEEEL

LA B~ R pFLED #0 pHghSP 148 DNA ) ¢
iR, &, pFLED F 4 & BR & & & (7 4
Kpn 1-Pst | RO4RED hFasl B H B 98 A 5| pHgbSP &
FHIB WCRRESHRFEMM T &, B2 AR
pSFL, pSFL ANEE & Y 4 % rl B % FasL #P %5 141 1 2
281 MEEBKNERDERD G- F Sk E
A. W/, MHH Bgl Il -BamH 1 FR %I 85 U141 5 19
pSFL 2 Bgl [ B847), 18 £ 496 bp B Bgl [l -BamH 1
FE K Z 3 A B AL pMB12neo ™ HY Bat Il 1 5,
M5 B B 20 {& pCESFI95. TR pCESFLYS i i /Y
FIH L FATIAREMEE AX3 A Rd . 53
ZH Bk AX3-pCESFL9S-H3, fAl #k AX3-H3. a[ &M A
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Fas g K # 72 35 ot 5 3 ) FR B 80 actinlS )3 80 T8
BN EREREMAE AXS- 3 ERHEFESE
K 0 AT #7523 15 shFasL, T LA 4138 9 &0 W A AR
ik shFasL. M5, ERHEE FEPLHAFTM—ER
fo i 15 T (G418) LIRAE B i) 3 5 DL 4.
1.5 Fix$itk pMBI12neo MM iE

#FER K pMBI2neo 1, FTIEA HHEF®T
WESFEET 203 HE Y ply(AYR. HRERF
FI) & B (FF acting 5 poly(A) B, MBEH —4
pMB12neo I i1 4 AU K . mF & ERERNE T
B3k % F 1 H Bielefeld KEH R HE 51T 2 Groningen
KELEPEURBARAFEFRELRE, EZHFS)
A, vk HERFFIET S5t K8
actin8 & ik TR RHRE K FMFE, B
HFEAIEIE T — 18— actin8 KT, HHZHM
#EERAH . ¥ actin® 2 (F T WX A E
5.8 T — MM RERE pMB74. Tkl pMB74
B3 kb MERBE HERXERNHETE
HA2 a5 (Dd oni A GH/D5.G5/D6) . EKIEE (E
actinl5 JE B T < A1SP> B W BE (i 1% Lactin8 #IE T
< ABT> ) HiTtE & (f14F actiné 330 T < A6P > ¥
BEFHEEN neo" acting &1L F < AT > ) AR
HEPEHEGTEI(Cll on UREFXEEEN
HREE Amp" ) X PURS AL (WA 1). @i T AL
6.5 B [ (GFP) B A, i FmE FACS i, A 3
# L F & B pMBi2neo, J& ¥ pMB74 758 £ 4k T
actin8 WIEA T . I AMENGHEGEE-
Ft g THEE P acing & 1 FH 752 KL A
#® AN AEE G MR ME. S G8 iR
ﬂuiﬂﬁﬁﬁﬁu%ﬁmﬁﬁﬁ,ﬁﬁﬁ&ﬁﬁﬂﬁﬁ

BssHIl
el
Rsdl

Agclll
Bst

Alw NI

I
Ol

B S MBM AT EE
Fig.1 Map of plasmid MB74

R EEH B AE AR EE.
1.6 EEKpLS MREREERNAENFEL

¥ pCESFLOS H A pSFL H ERMH 4 Bl | 8§
Y, % 15 B i3 496 bp Bgl | -BamH 1 Bt w B %I
pMB74 tf1, M ifii 1% ¥ £ {& pLu8. pLu8 7 pSFL K
BEMBHTHMmMA LT a2 ERK. A
i B AL B plu8 FABIR LM AX3 #
R, 75 5 E 4 i #k AX3-pLu8-
1.7 HEHFH

HL-5C $i 3 (L) B8 5.0, nEBK 2.5
e, MEBA WK 2.5 BEH WK 5.0, KH,PO, 1.2,
Na,HPO, 0.35,pH 6.5. SIH ¥ 384" . SIH B4 FM
SRR MM E AP EERA
WM EENAEE TR E. RIERAR
HAEM THH SEEANMETE 4IRS ERU
REEE BREAFERAR.
1.8 EASERNMAFHMERIEE

7E 300 ml #2052 A 30mL HL-5C B¢ SIH 15
F i, BTE 500 ml B M % A 100 mL HL-5C 5%
SIHIEFHE , MA 10 pe/mL BEHEE G418, EMA
B 0475 A B LD B W M (0.5 ~ 1) % 10°/mL,
22 0. 150 o/min 3 RIRFH B -
1.9 FAREENHEBRENIE

AR B A A I ER T RO E B R T T R
. EF R b P R R R A Sigma 24 RIEY
BEEAN A INFINITY Y B .
1.10 TRt hFasL M5 HH¥EE

F| H ¥y B 55 @ Diaclone 4% 7] 1) FasL AR & &
R S0 M4 (ELISA) 77 B 3t 4 i B 2H £ M
EHRIL=YE T A EY hFasL, [ E B 8 EH
W, ZENETERHIRI SR RRNESE
(4T 54 hFasL. Ut ELISA Jy 8 ()R 38 2 56 T Al i 1
hFasL. 5 & 5% M F i FLIG Fasl ¥R R 152 S RE P R
WEFRICH I hFasL M RMH R R A LU R#E
FHEMICHERE IS MERELZESY. 4
% FasL B4 4 & BB S A EFL 98T, FasL 5 &4k
ElHNME kG MERERLEEYE. WA
EReRMEERNE _fk meksgeys. B
MASEEMERCHHRT E 8. RS
EHME_FHE-MEANG. MAEDEFEHMMBED
TMB R4 A Gl K- EmA Gy ENE S
hFasL B3 BERE IE H - A 1.8 mol/L H,SO, # 1L & (%
R .F 450 nm W L. AR — R b A RLAT
Fasl. £ #E B 28 THEHE i Y FasL 3K 7% -

2 HFRH5k
Fr WS hFasL B9 A 875, $9E T FURL pSFL, I
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Tk & H —-EBRRIBAEY Fash B 141 MFE 281
MEEMOER, N ERETY S BTN FE
hAEET —BEM I ESKMER. fH
EAEFREEMEFEHAERMWE AX3-H3,4 ~
5d G BUG 37 B b IEWPE ELISA 434, I tEES B,
F UV A AR PO BE B8 5> W R B shFasL, X E B
BEAEXRBEAMFREE. 75 FasL RS R TR
WiikEE & . B FasL ¥ gl 2% 3+ 55 0] %0 shFasL 9 %
EEH 16~30 pg/L.

#FEAH K pMBI2neo F A R L F 2H3 B
B AR F actin®, FHITEHEDFE . HE acting
BILT .88 —TF A REHE pMB74.  pSFL P
496 bp Bgl 1 -BamH 1 DNA K Bt A B fT 7 MB74
# Bgl T fu s, 55| 4 Mtk AX3-pLu8.

2,1 HLSCIEFRIEFFAREMIFH AXI-H3
1 AX3-pLu8 %A shFasL

A E SEFHE HL-5C £ 500 mL $£ 3 L1 5%
HAM AR E AXG-H3 M R ME 2R,
HL-5C 55 R AP 4 Bt AX3-H3 DA fadia 8 ~
I0h4EF(1.5~1.6) x107/mlL, EF 120 5
EHEY) EHED AX3-H3 KA shFasl & & I
BERBS ug/L- BEABEENRE LR L#
HE REWPEEER TS TR, 2k4F7 13
MIEZIFE(ED 3.7-4.0 o/L)BIEFE.

AT R {k % % &% (& pMB12neo 78 51 ¥ 6 45 1 #k
AX3-pLuB fE HL-SC B P E XA MR KA K
FEHNEEGBEHE RS EARE K AXS-HI MY, E
AX3plu H) shFasl ZFE B K KR, L HFH
shFasL ) 8 & ¢ 18 35 ] 206 pg/LOE 2), bR ik # ik
FEILATSRIM FLH H bk AX3-H3 £ HL-SC 5 /7 &
TRRBBIEST 8 13-

22 SIHEREFREEFETHSEPMHE AX3-H3
1 AX3-pLu8 % i£ shFasL

£ Kot (W] Ny S, B4 bR AX3-H3 A R ER
FESHYPHWHRBUEFIENEINR. BRE
SIHMM AR IFER AN EA 14~ 16 h), 2
AXZHIWHBEEHREZEDT 4.8x 10 /mL, B
HHLSCHEFEMAL ARFEFER&G T 35, BF
186 h J5 , AX3-H3 # 3K #) shFasL ¥ 75 & @ A )5 B9
BERE, R 11 pp/L 898 HL-5C 538 & F shFasL
HEEMSHE. MNEITUER, AR SH &
B R R Fead FE b, 34 LA b R B RE g A K G R
AT ST HLSC BERETHNH N E N
shFaslL BixE .

Mk EEER LS H 3 M EHE K AX3-
plu8. 7E SIH Wi fF P HAM FEE X B T (4.2 ~
4.3) x 10"/mL, ¥ L i, H shFasl. % 1A 8 ik 8 420

383
25 12
— 200

- ""Q‘l‘-.m‘o = d2
Z20¢ =S =
£ ~ £ =3
Z \.C.).:_\ lisoE | E
= 15k Svmbols: £ 18 B
2 77 [ SolidDd AX3-pLu8 2 H
£ Yoid: Dd AX3-H3 g 2
= 10 E {6 3
5 10f N
v
[m] = =
[ ] = 14 =
los / 150 T
| A *
[

7 12
0.0 8=M JENIC A\ o 2 ¢

: L 40

0 2.4 448 72 9I(1 llZO ]:14 lfl&S 192
Shake flask culture time:h
B2 AREEGBFREHLSCHEMERETHARM
WE AX3-H3 F1 AX3-pLud 3% i shFasL
Fig.2 Shake-flask cultivation of recombinant
0. discoidewn strain AX3-H3 and AX3-pLu8
in the presence of complex medium HI-5C

for shFasL. expression
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o

3 EAHEFECSHPERISRTEANEMEE
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Fig.3 Tvpical time course of shake-flask cultivation
of recombinant D . discoidewm strain AX3-H3 and
AX3-pLud on SIH medium for shFasL expression

3 it

MTAABRERAMRE SHEERS, 81T
MERARAERNER. SEMNBERENEERS 4T
EMEARESITERREEG B, Bl Bt
KAt 2 BURE 25 B% M B LB 48 3 (GPL) , ¥ 91 2 3%
B HR R A A B R AL, T L OB L
L SEFLEWEF AL . Ak, T E S E N
WP AR ZETETERT E AT N
T 38 S 1 E B B T X b TR ) I P 3 0 A B R A AT
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o, BEBEAENEMEETRBREENT
BERARIH, MAROEAIEAEKFH DNA Rk
Bl X £ B EAZAUATESES M, H
H kL e 88 DL B0nT {F 8 O B AE AT W B s 3h T Y
FERE AR T AR A A S LA Ak A I TR AR
Bk . B PR E A T o e OF 76 T BR A
BHFEELEREERFBEARBETURENTEE
(1~2)x10/mL EFER A TEHEON KRR
A7, ATAREABEAFRAES M EXELE
T, BEMNECERY AT REEREANAE
HEMESECER TR FREZAONE . LK R
S RE H B A RS RO TE SALL Bk VPT B
AprEEmA I hee % XHuEHEAHEAH
AR AMEE T, B S ESI A E (N
CHO T REMYKER , HHCEH 1 mg/L" .

1 i RS shFasL F & 141 ~BI5E 281 T EE
BRAEF S hCe-p o R EERM G, Al LXK
pMBlZneoEﬁ%Mm'ﬁiﬁﬁiggﬁ*ﬁimiﬂj’
shFasL By 7r i ik ISP E 4 AX3-H3. 7L LfE
R E A EHARFRACSTHANEAHESE
BEFEWAEET AR TR S IE. LUES
shFasL () EX R B RRAEEH I BIR, 38k
pMB12neo #EAT {046, W IR (L7 2H3 B HiRE
1ET acting, - HF EH RN T & Ik F acting 1 EH T
Yl 4k mBE A N BT R . REUE LS MR E K
pMB74 fEMR K [EF actin 8 WEAT . AT EHE M EHE
BRI f e EiL. FIRZFREEE pMBT4 £ 7 ##
W ERT GG R EHE AX3-pLu8, H shFasL #ik
BH AX3-H3 RS BfE, i i 7 — 18R
Fik shFasL M ERRERIERS .

HAHETFTEAEREL AERAEEARERE
FHAFERBEGAMBREE . it —2RHAX
BIRE RS MR SIH B FEAE AG-HI
AX3-pLu8, IR EMWEHM R EE AR, A
PAEHEMEE T BFEA shfasL MEER S H .
TES M 33 SIH b, B4 AX3-pLus A& A4 i
WHIRF] 4 x 10" /mL L4 |, shFasL 3 3% 2 0 & ik 420
w/LANTTAF AR —#HBEREERE RHMEE
7= shFash B 3E T LA,

Bi: A T8 & % 55 shFasL cDNA $9 A F 4k 4 1 g
W £ Groningen K % [E % FL B /& A7 Tineke Timmer
#2 Steven de Jong AR BN LK,
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