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Research on the Isolation, Cell Toxicity and Antifungal
Activity Against Candida albicans of Novel Decarboxylated
FR-008/Candicidin Derivative CS103
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Abstract: Based on founding the methods for isolation and purification of the novel decarboxylated
FR-008/Candicidin derivative CS103, we obtained enough samples for testing from the culture mycelia of
the mutant of Streptomyces FR-008. Through comparing the cell toxicities on Human Embryonic Kidney
Cells 293, haemolytic activities on human erythrocytes and antifungal activities on C. albicans, we found
that the toxicity of decarboxylated FR-008/Candicidin derivative CS103 had been lower than
FR-008/Candicidin and Amphoteicin B, while it still had high antifungal activity on C. albicans.
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Fig. 1 Chemical structures of FR-008/candicidin and the
[1-3] novel decarboxylated derivatives C5103/%*"!
: FR-008/ : R=COOH; CS103: R=CH;,
’ > Note: R=COOH is FR-008/candicidin; R=CH3 is its novel decar-
(4] boxylated derivatives CS103.
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IMRU3570)
, 38
(67, B
R 1 FR-008/

1.1 =#FAZmAaE
fscP FR-008 CS103

(C. albicans) ,
; (Human embry-
’ onic kidney cells)293:
; ; . 5% CO, , 37°C ,
C ) L DMEM, 10%
12 MERABEFSHE
, FR-008/ 300 uL 50 mL
3 oA C-9 ( 1%, 0.3%, 0.3%,
( C10 ) C-18 , 0.5%, NaOH pH 7.2~7.5) 250 mL
FR-008/ , 28°C , 200 r/min
, P450 FscP 30h 10% 2%
C-18 (61 1% 1.39% 0.3%
fscP 0.5% 0.1% NaCl 1% FeSO,7H,0
CS103 FR-008/ 0.05% CuSO, 0.004% , 450 r/min
, FR-008/ CS103  200L/h ,28°C
FR-008/ , (=1,
FR-008/ CS103 FR-008/ [15]
[6.10] 13  SHNERE
FR-008/ CS103 131 MAERFMNAREE: FR-008/
CS103 FR-008/ B DMSO
, FR-008/ ( ) 5000 pg/mL,

CS103  FR-008/ B ;
( ) 132 HEESMERRE: 96 ,
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0.25% , 10% 2 %%*ﬂﬁﬁ%
DMEM N
- \ BT - F
ol L FRA008) 211 KB LIERFIE LT BRI S IR
- ” : FR-008/ CS103
CS103 FR-008/ B,
, 5~6 ;
( DMSO), (
)
96 R 200 pL, 6 R 2h 1
37°C 5% CO, >
18h 36h 5 g/L MTT 10 pL, , ,
4h , ) FR-008/ CS103 ,
DMSO 150 uL, 10 min, MTT ,
, BioRad 550 s 550 nm 3.55%
, 655 nm s - — —
F1 REELFRMELET BRG]
HEK?293 (ICs0) Table 1 Distributing of the antibiotic in the broth
— oD / and mycelium
oD x 100%, FR-008/ CS?O.3.
Decarboxylated FR-008/Candicidin
=1- , Run Derivative CS103 (pg/mL) The ratio of
(ICsp) = Supernant Mycelium Total sup(?];:;ant
1 1.42 38.84 40.26 3.53
1.3.3 i{'&ﬂ]l;‘ﬁ'ri";;i}ﬁ ( 20 mL), 74 1.53 40.82 42.35 3.62
3 1.35 37.22 38.57 3.51
, 0.9%
Average 1.38 37.68 39.06 3.55
10 , , 1500 r/min~2000 r/min
5 min, , 0.9% ’
2~3\2), ’
-H-Qé — \ =] -+ k [T
Q) by, 212 HAENEERSBRERTZNWE:
[16, 17]
\ ABS — ABS ’
LA (%) = o) ( n o
(ABS,, — ABS;) ( )
X 100, ABS N ABS]OO
, ABS, ’
134 MAeIHREEMLE: DMSO
s ( 4% 1% (80%)
0.0125%) 0.4 pg/mL 96
10 , 10* CFU/mL~ 6 80%
10° CFU/mL (C. albicans) : 025h 05h 1h 2h 4h 8h
, 35°C ) , ,
24 h, 90% , 2h ,
MBC ( )
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Fig. 2 The extraction parameters of antibiotic with methanol (80%0)
, 80%
2h 80% .22 MEAEMER
100 g 300 mL 80% 2 h, 1.3.2
5 ( 2, 3 , ; ( 4), , FR-
, , 008/ CS103
3 FR-008/ ,
, (s8], B . HEK293 36h
, , FR-008/ CS103 FR-008/
3 : B3
. i (ICs0) 13.60 pg/mL, 0.26
, , , ug/mL  5.94 pg/mL, FR-008/
, , , FR-008/
i . , CS103
; 2.3 AMFEMYIE
\ (Hemolysis) ,
) Extracted with Concentration by E‘,::utlclc; l:jy
Wet mycelia 600 mL methanol »|  evaporation at 1stifie
200 g 3 times 45°C walcnr several
times
Evaporated to Extracted from
about theresidue with Eluted by p ctrtl)lcun
20 mL at 45°C butan-I-ol ether several times

Diluted with aether ) .
and CS103 are Filtrated and dried

deposited 1n vacuo

3 FUMSBMLRE

Fig. 3 The process of separation and purification of antibiotic CS103

http://journals.im.ac.cn/wswxtbcn

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



FR-008/ CS103

1207 151 —e— Candicidin

—e— (5103
—4— Amphoteicin B

100 4

804

60 -

40 4

Cell viability (%)

204

0 10 20 30 40 50
Concentration (ug/mL)

1863
1207 361 —e— Candicidin
1 —e— CS103
100 4 —&— Amphoteicin B
£ g0
z
Z 607
g |
3 401
20
1 %—.——-
0 T T r L v 1
0 10 20 30

Concentration (pg/mlL)

Bl 4 Btk FR-008/3X & H % CS103. FR-008/FXR2EHEMAEEE B M AMBEEERNF I
Fig. 4 The effect of Decarboxylated FR-008/Candicidin derivative CS103, FR-008/Candicidin and Amphotericin
B on cell viability

1.3.3 )
FR-008/ CS103 FR-008/
B 200 pg/mL 150 pg/mL 100 pg/mL
50 ug/mL 10 pg/mL 5 pg/mL 0.5 pg/mL 0.1 pg/mL
0.05 pg/mL , )
5 , FR-008/ CS103
FR-008/
B B 1 pg/mL~
5 pg/mL 100% FR-008/
CS103 50 pg/mL 100%
FR-008/ CS103 FR-008/
125+
{ ]
= R A
= 1001 R .
g 754
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E 50
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B 25 —a— Candicidim
= 1e* —e—(S103
- —A— AMB
0 T T T T T T T T
0 50 100 150 200

Concentration (pg/mlL)

5 Bt FR-008/% & & & CS103. FR-008/R X H & F
MIEEE B MAME Y

Fig. 5 Hemolysis of Decarboxylated FR-008/Candicidin
derivative CS103, FR-008/Candicidin and Amphotericin
B

B3 50%
11.80 pg/mL  0.69 pg/mL  0.40 pg/mL
[10]
FR-008/ ,
FR-008/ CS103

24 MBGAKEFEMRE

FR-008/ CS103
FR-008/ B (C.
albicans) 2, FR-008/
s 2.1 22
FR-008/ CS103
FR-008/ B )
FR-008/ CS103 ,
B’ >
FR-008/ CS103

B,

#*z 2 Bt#R FR-008/3 = HE % CS103. FR-008/R2 R =
ZNEMEE BB ESHEFEMELE

Table 2 Antifungal activities against C. albicans of
Decarboxylated FR-008/Candicidin derivative CS103,
FR-008/Candicidin and Amphotericin B on C. albicans

C. albicans

Decarboxylated FR-008/Candicidin
derivative CS103

FR-008/Candicidin 0.00625~0.0125
Amphotericin B 0.05

MBC (pg/mL)

0.025~0.05
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, FR-008/ CS103 FR-008/
B HEK?293
(ICso) 13.60 pg/mL
0.26 pg/mL  5.94 pg/mL, 3
50% : 11.80 pg/mL  0.69 pg/mL
0.40 pg/mL; (C. albicans)
FR-008/ CS103
B, Candicidin s
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