
Figure 2: Wound healing assay showing the effect of Microalgae T1 on migration of MDA-MB-231 cell line. (1A) Death of MDA-MB-231 cells caused by

Microalgae T1 extract decreased cell migration compared to methanol and control. (2A) Graphical representation of the relative wound closure after treatment

with 0.5% Microalgae T1 extract and 0.5% methanol compared to control at different time points 0,24 and 48 hours.

Figure 3: Microalgae extract inhibited the invasion of MDA-MB-231 cells. Boyden chamber assay was performed to assess invasion in MDA-MB-231 cells. (1B)

Showing crystal violet-stained invaded cells at the lower chamber of transwell membrane after treating MDA-MB-231 cells by Microalgae T1 compared to methanol

(control). (2B) Data illustrates the relative cell number of treated cells compared to methanol with a minimum of three areas were randomly selected to count cells

under an inverted microscope.
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Anti-cancer properties of Microalgae (T1) Extract in Breast Cancer Cell Lines

According to (Zhang X, Zhao WE, et.al.2011) carotenoids inhibit the proliferation of several cancer

cell lines including breast, prostate, melanoma, lung, and leukemia, resulting in cycle-cycle arrest

(Stivala LA, Savio M, et.al. 2000), inhibition of the malignant transformation of cancer cells (Bertram

JS, Pung A, et.al. 1991) and the induction of apoptosis (Muto Y, Fujii J, et.al.1995). Interestingly,

carotenoids act as an inhibitor to various invasive and metastatic mechanisms (Koklesova L, Liskova

A, et.al. 2020). Carotenoids clearly decreased the expression of MMP-2, MMP-9, N-cadherin, CD44

receptor, and β-catenin. Similarly, it had inhibited the MAPK, NOTCH signaling, PI3K/AKT/NF-ĸB,

Wnt pathway (Koklesova L, Liskova A, et.al. 2020). These data prove the effect of carotenoids on

inhibiting proliferation, migration, invasion and inducing apoptosis at molecular level.
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Figure1: (A) Alamar blue cell proliferation assay results of 1-MDA-MB-231,2-MDA-MB-468 breast cancer cells compared to normal

3T3L fibroblast after 48 hours of T1 extract treatment. (B) Showing the effect of T1 extract on MDA-MB-468 BC cells compared to

normal 3T3L cells. (C) Showing morphology changes of MDA-MB-231 cells after treatment with microalgae (T1) extract for 24 and 48

hours compared to normal 3T3L fibroblast. Treated cells were rounded up, shrunken in size, and detached from surface of the wells after

48 hours. Number of cells was also found decreased when compared to the control.
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Breast cancer (BC), a worldwide health issue, is the most common malignant cancer in females in GCC, including

the State of Qatar (Ferlay et al., 2019;Narayan et al., 2020). Unfortunately, malignant tumors has the capability to

metastasis, which involves both migration and invasion of cancer cells which are the most threatening aspects of

cancer (McSherry et al., 2007). Consequently, researchers have concentrated on Complementary and Alternative

medicine (CAM) modalities, as conventional medicine has been facing various challenges such as; poor

understanding of the mechanisms with BC proliferation and invasion within various groups of patients, drug

resistance, and the failure of current therapies to completely cure the disease. A significant CAM method have

been raised which is the treatment with herbs and extracts derived from seeds, leaves, fruits and roots of plants;

each of these invariably represents a combination of several bioactive compounds. Our biofuel has provided us

with a crude extract of a microalgae coded as T1 that consist of carotenoids, chlorophyll a, and chlorophyll b.

Carotenoids is a bioactive molecule that inhibits the proliferation, migration, invasion and induce apoptosis to

tumor cells (Zhang X, Zhao WE, et.al.2011) (Koklesova L, Liskova A, et.al. 2020).

Our present study aims to examine the effect of T1 extract on the proliferation,

migration and invasion of MDA-MB-231 triple negative metastatic breast tumour cell

line compared to the 3T3L normal cell line.

METHODOLOGY 

Conclusion 

In conclusion, the microalgae (T1) extract inhibited cell proliferation and invasion of MDA-

MB-231 BC cell line. Ongoing experiments aim to further validate this observation in

various other cancer cell lines, and reveal the underlying molecular mechanisms mediating

its anticancer properties.
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MDA-MB-231, MDA-MB-468 and normal 

3T3L cells were seeded in 96 well plate.

Next day, 0.5% of T1 extract were added 

to cells.

Alamarblue were added to cells after 48 

hours.

Flourescence measurements were taken using 

TECAN infinite M200 plate reader.
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Cells Invasion assay was performed using Corning

Matrigel Invasion Chambers. Cells were counted and

resuspended in 0.5% Microalgae T1 extract and added

onto the upper chamber of Matrigel plate. After 48

hours of incubation, cells were stained with crystal

violet and pictures were taken in random areas using

inverted microscope and number of cells were

quantified using ImageJ software.
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