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Abstract

Abstract

The social amoeba of slime mould Dictyostelium discoideum has emerged as
an attractive eukaryotic system for the expression of recombinant proteins,
especially for those pharmaceutical proteins whose conformation and
bioactivity depend on post-translational modifications to offer the greatest
degree of product fidelity. However, the application of this system is seriously
affected by slow growth rates (doubling time of 8-12 h) as well as low maximal
cell densities (1-2x10” mL™) in the presence of axenic (liquid) media.
Therefore, scientific efforts should be expended on the techniques for

cultivating D. discoideum cells on axenic medium.

In this work, a recombinant D. discoideum strain AX3-pLu8 expressing soluble
form of human Fas ligand was studied. Since the medium composition has
great effect on the cells growth behavior, standard synthetic SIH medium was

optimized for a high cell density cultivation of D. discoideum.

To understand amino acid consumption during cultivation of recombinant D.
discoideum AX3-pLu8 on SIH medium, a method for determination of amino
acids by reversed-phase high performance liquid chromatography (RP-HPLC)
with 2, 4-dinitrochlorobenzene (DCNB) derivatization was developed. 16
amino acids could be well separated in 55 min, and a good linear relationship
between peak area and concentration of amino acid was established with the
correlation coefficients in the range of 0.992- 0.999. Analysis of culture
samples of D. discoideum on SIH medium indicated that lysine was
completely consumed during cultivation. Methionine, tryptophan, arginine and
histidine were also utilized considerably, while aspartic acid, glutamic acid,
glycine, threonine, proline and valine did not show significant demand during
the cell growth. This metabolic characteristic would supply reliable data to

design a more reasonable synthetic medium for D. discoideum.

I
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Starting with the standard synthetic SIH medium, the influence of different
medium components on the growth behavior of recombinant D. discoideum
AX3-pLu8 was investigated. It was necessary to add glucose in SIH medium,
and the variation of the initial glucose concentration had a great influence on
the growth behavior of D. discoideum. Maximal cell densities were obtained
when about 10 g L™ of glucose was added. Adding Mg?* significantly improved
the cell growth. At MgCl, concentration of 1.25 mmol L™, maximal cell density
of 5.5x10” mI”" was achieved, which was much higher than that could usually
be expected for cultivations on standard SIH medium. Ca?* was unnecessary
to cell growth, and even showed an inhibition on maximal ceil density when its
concentration was higher than 3.75 mmol L. Lower concentrations of Fe*
showed no significant effect on maximal cell density and permitted cell growth
with a higher growth rate, but higher Fe** concentration showed an obvious
inhibition on cell growth. Growth ceased after one to two doublings in the
presence of ferric chloride for concentrations in excess of 0.3 mmol L. The
best concentration of Fe>* was close to 0.1 mmol L™. The requirement for
vitamins showed that cell growth could hardly keep in a medium lacking biotin,
folic acid or riboflavin, but the higher concentration of biotin or folic acid
showed a subtle negative effect on cell growth. Optimal growth could be
obtained when about 10 ug L™ biotin, 0.2 mg L™ folic acid and 2.5 mg L™
riboflavin were added. AX3-pLu8 did not show any requirement for VB4, and
VB4, and the concentration of them had little influence on cell growth. Cells
inoculated into SIH medium lacking lipoid acid grew with normal growth rate,
but the maximal cell density dropped drastically to 1.6x10" mL™. The best

concentration of lipoid acid was 0.4 mg L™.

Keywords: Dictyostelium discoideum; human Fas Ligand; medium; HPLC;

amino acid.
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1.1 ZEMIFE Dictyostelium discoideum 4143

7% 3% W9 45 1 (Dictyostelium  discoideum) J& T L B8 5 110Kk 181 MF S 1) 58 4l 8 40
(Acrasiomzcetes)™, . #LILM 4R B D. discoideum Hi Raper 1935 £ North
Carolina ZILY, 78+ 3 F 35 b e LLIGS WA WL s s o = (R 4 sk £

1.1.1 SEENWER () EdaEE

T I X R TR BT R 7E A K (vegetative  growth phase) 122 41 il & & B B
(development phase) ¥4/ [F] (RIBT B FRI (TG IR ) AR i JR 30 o 76 540 B Bt i A=
I3 a7 S PR A0 20 BT G 5, RS 1K) 22 40 M B B e A T 28 TR R 434 o
1520 B B 19 B A% AR T AN M i 2B 3027 X0k B oK AR T Y (amoebae) , i
&N (phagocytose) 4l TR B AE TG B K5 77 56 Hh i 1 M W/ HH (pinocytosis) ek HUE
FEBT, DL 7 AT A KR o 2 0 bS5 A K A 11 25 56 o 4 47 41
ALY 10 pm, EECH R, nE O SR AR RS . B IR FER
[, IR LEEROK AR B duift ey H B BRARAE kS, EAN— LI 2 g B
THERE FW (LD o AERE RS, 100 2] 10° AP AR Y DR G —
BIEH A Z A MRREDRY) . XD REDIARETR cAMP 1E 415 B TUE
T EEVER . cAMP [F Bkt 1 5 BOK K SR AR, Tl k2010
A, QMRS AR AT LKA 12 mm, EA24 0.1 mm FEA Mk
(Pseudoplasmodia, tHFk Slug) e IXAME & AR E 1 # 5l o LEAN B A AR BT
(Wt pHL MEE. W), MR-G MR TR TR, JHERE R XA
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R FERR AT B M B (migration phase). TR B S & BT A5 B B (culmination
phase). 7EULHTBUR A M4 53 Al — A F S5 44 (fruiting body). 54 i & B2 R0
I BETRIZE G0 AN K 2F e D0 i f 40 AR e, AN TR] 40 i 288 2L 1) 43 A el
SE AN RIE NG 5 o AN IRITEAS R AR F, W1 i 2507 R (prestalk /5 i 3L K 155
S HKIEM 465 S X 7 DIF (differentiation inducing factor).cAMP. i1 (adenosine)
F58 (ammonium) L H5 1E N, S AE ANt e 32 PR AR
RS sET, ARBARKC T A, fEE B M4 T, RF Rk, K
SEA R TIBR L, AT R LA BT 1 A= i R

Spores—__ £ >
® S Food (bacteria)
- >
.'.
Kot Free-living
ki) amoebae &
-

e

B 1.1 2535k PR I [ Tk A Ay J (e ]
Fig 1.1 The (asexual) life cycle of D.discoideum
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SEI A A, S o e I M e A R A SR R 40 Sy S AT B R ) 2
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BRI E AN A B . AR T A E AR, BRI R
CRTR L TR T AR AN IRAE A5 R4y 7 S — R OCHEER AR . Hr, A
A B e SR D AT A AR, BN 7 Nk, BARE
A1 DNA % H LL 4l 1R E. coli f 22— 26U, S6h 56 DRI 2Rk 1 AL BT A 20 A 22 W
FOIEPRZH Iy TS K EEE R 2 5 A it N oy 1. eAh, 2B YR T
ERZ AP B IOAR S,  IX R A W] i R AT R T8 06 T~ AL AR WS Y AN 43
OB, g e A AR 2. kM (chemotaxis) . 40 FORG B 40522 41
MOZREE . 40 MAS . 40 M B 22 (cytoskeleton) . )57 %4 (cytokinesis). JEAS &4
(morphogenesis) 25> 'V, 2000 45, £33 M WA BRI IERE S. cerevisiae i,
W NIH 3% b ks B 4 ) B8 B R 4 (http://www.nih.gov/science/models/d-
discoideum/). K& WA TR RF 31 (K3 (TS ) A= iy J S () IR AT SEABLIRE BRI ABL
W FLAN YDA PRI REAE, X PR IEAE e B T SN R R TE R ) .
55 DA A ) A i R T3 5 0 A ST 22 0 B 1 )RR R IR AT OG . XA AL
g TR EA &R ArRE,

1.2 BEMWERERS

1.2.1 BENWERERZES SHERRIERGEHLE

FUT, A7 S AU g (1R E 1 TORT i R R 8 1 ) 7 SR X el i d 4 21
PR S A B A U™ o DRI, V7 FH G R T R A A e T 4 40 4 L o
e AW S IR E BB s 45 B A A ) BUR LA E D BRI S
MERZ

JFRZ B R IE R G A - B R AME KRB RS Hiikew MR
AOGAFERNATE CEER KR BEENEEE . BRARsiaR. g%
HAMA G MR B ) I RRLE B 35 R A il A K, A2 3 T FAE
RIBZMEANIATH, (AILEREEU R 7 AR A D B a0 5
KIEZRS, W E. coli NAHLMEIIEEEMIN TIHE (posttranslational
modifications), WIEFIA LSS HIBEIELL (glycosylation). B R{L (phosphorylation)
FWEEAL Cacylation). SRTIXLAEMTDIREXR 2 8 OB AR DG Pk ThAE. 4
s b B TE, IR B IO PTE U A A e R e AT
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200 dbAh, T AN A G A RE AR, AR AT S T 2 R 1 AT 0 3 4 )
AR HE RIS IR R S AN AT BRI o 7R A R IR K S A U
T H DA R PIE A, BIFTE M ALRA (inclusion bodies) f77E 1410,
HBel i AR G B OISR DL UE = KPRy B IRk, SR )5 i
TE SR BE AR TR, PR N O I S0 R R A T Ve U A ), Xt
INTERAEAMENE, JUHARE 2 5 A IR R A P R, SRR S A W il
LV 4y B AN BT (R B P BT SR SO AR . RIE R N R R R 2SS
JeJF, IXLEHRDAIAE S LB Ak, AN L, AN e R R
2RI BE B ey, DA A A 2026 1) S Y B T D9 P R o T e s g 1 R P i
S, ANE A TR R P2,

WERF T — N RIEANEE A MRS B AR g AR WMAEY), WEE
WA T AR R, A7 ERR, BT e eMIEN TRZ RS, R
(V15 A TE P PN LBE LUAR 28, URARAE A BN TR R, RERE ANBEE R s
Yoy b R FRAE A, JF FURTAE R A5 7Rk tho P A 4 (AR TR) 90 minD. 31X
MEEEEAZ RGEER IR H b (LA AL, (HR RSO RR N SR A f
A A B R DO RIS CEIEAZ O SRR R T B 2 R
BERCHED (R BEh ot , AT BELAS T 8 1 ) AT 28 R R 1 B
KA AFRI PR AN FEI8 R G0 A7 2 R e s | 120,

ARV 5 (baculovirus) & B (1) EL L4 i, 41 Spodoptera (SF9 % SF21) 1)
SRS L Pk 2B 7 T R KA A 1 B AN R R P 1E
NI EY A V2 SR SR A TP AAE R A B . N AR R S
TR R AR B A b O B, U 2 S Rk K EA R, JFH
LB A ] RIAAEAN RIS AR, W A4S T L, R A Tl
Hukz b, SRR W B IR AR . BEAh, i REERL R AL 2SR (130 kb) , [
R A 5N K 185 DNA I o AR SRS T APIR 0 d3  pA I Rik R gl
Lo, Lol — SRR R, WE S RS 2R AU R R A I N R B D)
BORAR . IXA AL RGENIHEIEAG RE 8 G H T AR & v H B s bl
T|E, WHEU, EAES TR RS A EhE (fucose) “1-FL B (galactose) LA A
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