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1 , 2 , 2 2 , 3 , 2%
. 2. , 3610055
3. s 133700)
(Dictyostelium discoideum)  SIH , 2.4
s (RP-HPLC) 60 min 16 s
0.992~0. 999. . .
3 3 3254~
1 Q 815 A :0438-0479(2012)04-0734-06
) (Dictyostelium dis- N-
coideum) (DNP- ), 16
sl , , . SIH
( 8§~12 h) (1 ,
X107 ~2X10" mL- DM,
.Franke  Kessin® 1977 FM
’ 1
) 2 X107
~3X10" mL".
, Franke 1.1
Kessin FM , L1.1
Y, Han M (OPA) AX3-pLu8
, FM , FasLL [1z1s]
) , 1.1.2
, HL-5C L, HL-5C
STH. 8~10 h 10 g D- Dog Dog 2.5 ¢g
, 3X 10" ~5X107 2.5 ¢g 1.2 g KH, PO,
mL ™. OPA L 0.35 g Na, HPO,. 2 mol/L NaOH
Han FM 10%  H,PO, pH 6.5 1X10° Pa
, 20 min. 10%
2,4 (CDNB) ) ,
:2012-01-16 SIH " A A A
(31070296) N N N
* :xpling@xmu. edu. cn . . s —20
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C , . SIH ,4.6 mm X250 mm, 5 pm, 30 C,
360 nm. A:0.05 mol/L
1.1.3 (10 mol/L N, N- 1 mol/L HCI
pH 6.5); - 1: 1)
300 mL 30 . :0~8 min, 16 % B;8~30 min,
mlL HL-5C . 25%B335~50 min,60% ~85%B;52~55 min,16%
0.5%X10°~1.0X10° mL~', 21~22 B;55~65 min, 100% B;65~72 min. 16 % B.
C. (150 r/min)4~5 d 1.0 mL/min.
5X10°~1X10" mL ™", 1.2.2
SIH , SIH : L- (Arg), L- + H,O
(2] 3~4 . (Asn), L~ (Asp). L~ « HCI(Cys-
10 pg/mL G118 HCD ,L- (Glw, (Gly),L- (His) ,
[12] L- (Ile) ., L~ (Leuw, L- + HCI
1.2 [14-15] (Lys-HCD ,L- (Met), L- (Phe),L-
(Pro),L- (Thr), L~ (Trp), L~
L2l (Vab),
Agilent 1100 s G1322A :CDNB ,
;GI311A ;G1314A
; G1328B . HC-C18 NaHCO, .KH,PO, ,HCI,NaOH )
1 SIH
Tab.1 Composition of the SIH medium for D. discoideum
/ / / / /
(mmol - (mg - L) (pmol - (mmol - (mmol -
LY LY LY LY
L- 3.3 0.020  Na,EDTA 13 NaHCO, 0.2 56
L- 2.3 B12 0.005 H;BO, 1.8 NH, Cl 1.0
L- 1.1 0. 20 CoCl, 0.7 CaCl, 0.02
L- 1.5 0.4 CuSO, 0.6 FeCl, 0.10
12.0 0.5 (NH,)sMo, Oy, 0.08 MgCl, 0. 40
L- 3.7 0.6 MnCl, 2.6
L- 1.4 ZnS0, 8
L- 4.6
L- 6.9
L- 8.5
L- 2.3
L- 3.3
L- 7.0
L- 4.2
L- 1.7
L- 6.0
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1.2.3 16 2
Lys 200 mg,Gly,Leu,Pro,Val 100
mg, 11 60 mg 100 mL
2.1
1.2.4 SIH
10 000 r/min 10 min, 80 % ( ’
) 1 mL . SIH
1.2.5
1 mL, 10 2.2
mL , 0. 5 mol/L NaHCO, 3. 0 1 , 16
mL, 1 mL 20% CDNB( ) . 80 ,
C , 2 h, . . Lys s
1 mol/L HCI 150 xL, 0.01 mol/L KH,PO, CDNB 3 , 3
(1 mol/L NaOH pH=7.0) . . e
0. 45 ym 10 ;/.L . ’
) . SIH Cys(
1p 12
500 + (a) 19
4
400 +
s 15
3300+ |
g 13
< 17
_g; 200 | 7
< 18
100 - 2 { 5 | 20
ULl 4
0 |A l 1 1 1 1 AI 1
0 10 20 30 40 50 60 70
t/min
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(b)
1000
< 800
g
g 600 A
£ 15
5 14
2 400 4 5
< J 7 19
200 F 11 J
2 3
6 20
N B S Jﬁ a1 | e
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t/min
1. Asp;2. Glu;3. Asn; 4. DNP-OH;5. His;6. Lys 1 ;7. Gly;8. Arg;9. Thr;10. Pro;
11.Lys 2 ;12. Val;13. Met; 14. Ile; 15, Leu; 16. Trp;17. Phe; 18. Cys;19. 520,
1 16 (a) 10 h (b) HPLC

Fig.1 Chromatograms of 16 amino acids standard solution (a) and amino acids in medium for culturing 10 h (b)
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), Cys 2.4 SIH
.Franke  Kessin™
Cys s
, 3X10° mL™ . 1 .15
(a) (b , Phe Cys ,
2 , Cys Lys 7d
Han 1 , Han "
, OPA FM  SIH 3
Cys , STH
2.3 Lys
1.2.3 0.01. Met, Trp, Arg, His )
0.02,0.1,0.2,0.4,0.5,0.8,1. 0 mL, 4 5% .
DNP- s DNP- Asp‘Glu\Gly‘Thr\PrO\Val ’
Y. (Iug/mL) 502%.
X, ,
; DNP- 3
,16
0. 992~0. 999 CDNB
6 (RSD). , 16
RSD 2. , 72 h ,
2 16
Tab. 2 Results of linear relation of 16 amino acids
/(pg + mL™) RSD/ %

Asp 6~600 Y=1.418X10*+4.179X 0.993 1. 465

Glu 6~600 Y=1.220X10*+3.654X 0.993 1.688

Asn 6~600 Y=6.101X10"+1.706X 0.992 8. 004

His 6~600 Y=1.404X10°+5. 438X 0.995 1. 609

Gly 10~1000 Y=4.284>X10%+10. 288X 0.995 1. 450

Arg 6~600 Y=7.206X10"+2.338X 0.993 1.948

Thr 6~600 Y=1.074X10*+3.378X 0.993 1.377

Pro 10~1000 Y=05.091X10"+14. 841X 0.999 1. 695

Lys 20~2000 Y=1.082X10°+3.075X 0.999 1. 865

Val 10~1000 Y=3.198X10°+7.253X 0.995 1.721

Met 6~600 Y=1.552X10*+5.678X 0.995 1. 681

Ile 6~600 Y=1.908X10*+7.547X 0.996 1.764

Leu 10~1000 Y=2.702X10*+5.810X 0.995 1.795

Trp 6~600 Y=6.259X10'+8. 289X 0.999 1. 856

Phe 6~600 Y=1.599X10°+6.650X 0.996 1. 856

Cys 6~600 Y=—3.603X10"+10. 718X 0.996 1. 955
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Fig. 2 Profiles of amino acids consumed by D. discoideum cells cultivated in SIH medium
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Fig. 3 Initial and final concentration of amino acids in fermentation broth of D. discoideum
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Analysis of Amino Acid Consumption During the Cultivation of
Dictyostelium discoideum by Reversed-phase High
Performance Liquid Chromatography

HUANG Xiao-hong' , WANG Ying”, YE Merling*, LUO Zhen®,
SONG Juan®, LING Xue ping*
(1. Medical College of Xiamen University, 2. College of Chemistry and Chemical Engineering, Xiamen University,
Xiamen 361005, China; 3. Jilin Huakang Pharmaceutical Co. ,Ltd. ,Dunhua 133700, China)

Abstract : In order to observe amino acid consumption during cultivation of Dictyostelium discoideum on synthetic SIH medium,a
method for determination of amino acids by reversed-phase high performance liquid chromatography (RP-HPLC) with 2, 4-dinitro-
chlorobenzene derivatization was investigated. 16 amino acids could be well separated in 60 min,and a good linear relationship between
peak area and concentration of amino acids was established with the correlation coefficients in the range of 0. 992-0. 999. Analysis re-
sults of samples of D. discoideum on SIH medium indicated that lysine was completely consumed after 7 d of 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.

Key words: Dictyostelium discoideum ; reversed-phase high performance liquid chromatography; amino acid; 2, 4-dinitrochloro-

benzene



