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ABSTRACT

Objective: This research aimed to fractionate the ethyl acetate extract from secondary metabolites of Streptomyces sp. GMYO01 and to identify which
fraction contains cytotoxic active compounds against human breast cancer MCF7 cell lines.

Methods: Secondary metabolites were obtained from fermentation of Streptomyces Sp. GMYO01 for 15 d. The supernatant containing these
secondary metabolites was extracted through partition using ethyl acetate as the solvent. Fractionation of the ethyl acetate extract was conducted
via column chromatography using silica gel as the solid phase while the gradient mobile phase consisted of n-hexane, ethyl acetate, and methanol.
The cytotoxicity of each fraction was calculated using MTT-assay.

Results: The ethyl acetate extract could be separated into 9 fractions using column chromatography. The cytotoxic effect of each fraction differed
from each other. The smallest ICso value was obtained from fraction 4. Further investigation should be conducted to discover the active anticancer

compound. The active compound with cytotoxic effect was found in fraction 4 because of the highest ICso value.

Conclusion: This fraction is potential to be investigated more deeply as anticancer, especially for breast cancer.
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INTRODUCTION

Cancer is one of the deadliest diseases in the world. Cancer death
rate remains high, reaching about 8.2 million people worldwide in
2012 and 347,792 people in 2013 in Indonesia. Breast cancer is one
of the cancers with the highest prevalence in Indonesia in 2013,
amounted to 0.5 %. Yogyakarta (a special region in Indonesia) has
the highest prevalence of cancer in general and breast cancer in
particular among all provinces in Indonesia, which is about 4.1 % for
all cancers and 2.4 % for breast cancer [1, 2].

The persistently high rate of cancer incidence has encouraged
researchers to discover anticancer compounds, especially for breast
cancer. Mitomycin C is one of the drugs used in the chemotherapy of
various types of cancer [3]. At first, the compound was isolated from the
extract of secondary metabolites of gram-positive bacterium
Streptomyces lavendulae growing on land [4]. Farida (2008) then isolated
marine actinomycetes named Streptomyces sp. GMYO1 [5, 6]. The
sequence analysis of this isolate’s NRPS apparently showed a
similarity index by 79 % relative to Streptomyces lavendulae [7].

This high similarity index value leads to an idea that Streptomyces
sp. GMYO01 can also produce anti-cancer compounds. Furthermore,
the ethyl acetate extract from secondary metabolites of Streptomyces
sp. GMY01 shows cytotoxic effects on human breast cancer MCF7
cell lines. The cytotoxicity of this extract is indicated by the CCso
value of 118 ng/ml in T47D cell lines and 60 ng/ml in MCF7 [7].
However, the active compound responsible for the cytotoxic effect of
this ethyl acetate extract has not been discovered. This study was
therefore conducted to identify which fraction has the biggest
cytotoxic effect on MCF7 cell lines. The cell culture used as a test
model in this study was MCF-7 cells because it was not invasive and
was a model system of positive ERa in breast cancer [8].

MATERIALS AND METHODS
Materials

An isolate of Streptomyces sp. GMY01 was obtained from the
Microbiology Department of the Agriculture Faculty of Gadjah Mada
University. The materials for cytotoxic assay were MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) (Sigma
Chemical), DMSO (Dimethyl Sulfonic Acid) (MP Biomedicals), DMEM
(Dulbecco's Modified Eagle Medium) (Gibco), FBS (Fetal Bovine
Serum) (Gibco), PBS (Phosphate Buffer Saline) (Gibco), Trypsin
(Gibco), Fungizone (Gibco), and Penstrep (Gibco).

Fermentation, extraction, and fractionation of Streptomyces sp.
GMY01

The fermentation of Streptomyces sp. GMY01 in SNB (Starch Nitrate
Broth) medium was carried out for 15 d to obtain secondary metabolites.
Centrifugation of the fermentation medium was then performed to
separate the supernatant containing secondary metabolites from the
pellet containing Streptomyces sp. GMY01 cells. Active compound was
extracted from the supernatant using partition method with ethyl
acetate as the extraction solvent. The ethyl acetate extract was then
fractionated through column chromatography using silica gel as the
stationary phase along with the gradient mobile phase from n-hexane,
ethyl acetate, and methanol. The fractions profiles were identified via
TLC (Thin Layer Chromatography).

Cytotoxicity assay

The comparison of cytotoxicity between fractions was assessed
using MTT Assay. The MCF7 cells were grown in DMEM medium
containing 10 % FBS, 1 % Penstrep, and fungizone 0.5 % in flasks
stored in a humidified incubator (5 % CO2) at 37 °C. The Cytotoxicity

ICPPS 2017 | International Conference on Pharmacy and Pharmaceutical Science |19



Werdyani et al.

assay was performed in 96-well plates (Iwaki). The MCF7 cells
cultured on each well consisted of 5x103 cells. These well plates
were then stored in an incubator for 24 h. After incubation, the
culture medium was discarded and the MCF7 cells were treated with
ethyl acetate extract and fractions. The concentration was adjusted
to the results of the optimisation (table 1). Incubation of this
treatment was also done for 24 h. MTT was then added into each
well as much as about 0.5 mg/ml and stored for 4 h at 37 °C. SDS 10
% in 0.01 HCI was also added to each well after incubation to stop
the reaction between the cells and MTT. This step lasted for 24 h at
37 °C and was protected from light. After incubation, the well plates
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were shaken and the absorbance was measured for each well using
ELISA reader at A 595 nm [9].

Data analysis

The absorbance value of each well was calculated as the percentage
of viable cells using the following formula.

Percentage of viable cells = (B-C/A-C) x 100 %, in which A, B, and C
were the absorbance of cells in the control group, treatment group,
and medium control group, respectively. The cytotoxic effect was
compared from ICso value using the probit analysis.

Table 1: Concentration of each extract and fraction

Treatment

Concentration

Ethyl acetate extract; Fraction 4
Fraction 1,2,5,8,9

Fraction 3 and 6

Fraction 7

50; 25; 12.5; 6.25; and 3.125 pg/ml
200; 100; 50; 25; and 12.5 pg/ml
1000; 500; 250; 125; and 62.5 pg/ml
300; 150; 75; 37.5; and 18.75 pg/ml

Fig. 1: TLC results observed under UV 254 for each fraction

RESULTS AND DISCUSSION

Fermentation, extraction, and fractionation of Streptomyces sp.
GMY01

The fermentation process was selected from the formation of
secondary metabolites because of some advantages, such as: the

ability to form complex molecules impossibly made through
chemical reactions, a larger number of products, and the simpler
requirement of a low temperature and close-to-neutral pH [10].

The fermentation time in this study was also adjusted to previous
research, in which 15 d was assumed adequate to have formed
secondary metabolites [5, 7, 11-13]. The preferred method of
fractionation was the gravity column chromatography because it
does not require expensive equipment and is simple to do [14].
The profile of each fraction was determined by TLC (fig. 1). The
fractions with similar profile were then combined as one fraction.
For example, fraction 1 and 2 were combined as fraction 1. After
combination, 9 fractions were obtained. The percent yield for each
fraction is shown in table 2 below.

Cytotoxicity assay

The ICso value (table 3) for each fraction was calculated from the
percentage of cell viability (fig. 2). The number of viable cells could
also be observed by comparing the morphology of each cell. The two
parameters showed that the higher the dose the less the number of
living cells.

Table 2: Percent yield for each fraction

Fraction Component Weight (g) Percentyield (w/w)

1 Fraction 1 and 2 0.3068 30.68 %

2 Fraction 3 0.018 1.8%

3 Fraction 4 0.0187 1.87 %

4 Fraction 5-7 0.0879 8.79 %

5 Fraction 8 and 9 0.0792 7.92%

6 Fraction 10 0.0452 4.52%

7 Fraction 11-14 0.1364 13.64 %

8 Fraction 15-17 0.0541 541%

9 Fraction 18-25 0.2248 22.48 %
Table 3: ICso value for each fraction

Treatment ICso value (pg/ml)

Fraction 1 270.15

Fraction 2 444,52

Fraction 3 221.15

Fraction 4 85.73

Fraction 5 1450.96

Fraction 6 532.15

Fraction 7 425.54

Fraction 8 1546.73

Fraction 9 357.13
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Fig. 2: Cell morphology of MCF7 after incubation with fraction 4 in the highest concentration (A) and in the lowest concentration (B)

The highest cytotoxic activity was in fraction 4 because of the smallest
ICso (85.73 pg/ml). This value can be smaller if we continue to separate
the active compound contained in fraction 4. The compound profiles
compound of the fractions (fig. 1) indicated that fraction 4 consisted of
more than one compounds. It is still possible to be separated with
fractionation; therefore, further fractionation is suggested for fraction
4 and so is further MTT assay for each sub-fraction. The ICso value will
be smaller for the sub fraction. Moreover, treatment for other cell lines
besides MCF-7 is also recommended to be done because anti-cancer
compound should be active for all cancer cells.

CONCLUSION

The active compound that has cytotoxic effects belongs to fraction 4
because of the smallest ICso value. This fraction is potential to be
further investigated as anticancer, especially in breast cancer.
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