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1. Summary 

Glioblastoma, also known as glioblastoma multiforme (GBM), is the most aggressive cancer that 
begins within the brain	 This project aims to gain preliminary insights regarding cell culture 
applications in neurosciences. Besides, understanding the basic principles of cell culture, and to 
be able to characterize the biological and morphological characteristics of human glioma cells in 
vitro. The cells were cultured and then analysed after three days under the microscope. 
Approximately the cells were confluence after three days culture after thawing. In conclusion, 
we could observe that the human Malignant glioma cell grow rapidly within the nutrients in the 
well 

 

2. Materials and Method 

Table 1: Chemicals and reagents used to in this project 
 

Name Manufacturer 
Absolute ethanol Merck, Germany 
Dimethyl Sulphoxide (DMSO) Merck, Germany 
Dulbecco's Modified Eagle Medium (DMEM)-High 
Glucose 

Merck, Germany 

Fetal Bovine Serum (FBS) Tico Europe, Netherlands 
Human malignant glioma cells ATCC, USA 
L-Glutamine Nacalai, Japan 
Non-Essential Amino Acids (NEAA) Nacalai, Japan 
Primers FIRST Base, Malaysia  
Phosphate Buffer Saline (PBS) Gibco, USA 
Penicillin-Streptomycin Gibco, USA 
Sodium Pyruvate (NaP) Nacalai, Japan 
Trypan Blue Dye Gibco, USA 
TrypLeTM Express Stable Trypsin Gibco, USA 



2.1 Culture of U87 

U-87 MG (ATCC, USA) were cultured in high glucose Dulbecco's Modified Eagle Medium 
(DMEM) (Merck, Germany) containing supplements of 10% fetal bovine serum (FBS) (Nacalai, 
Japan), 1% Penicillin-Streptomycin (Gibco, USA), 1% 2 mM L-glutamine (Nacalai, Japan), 1% 
non-essential amino acid (NEAA) (Nacalai, Japan) and 1% sodium pyruvate (NaP) (Nacalai, 
Japan). The culture medium for U-87 will be prepared as presented in Table 2.     
	

Table	2:	Preparation	of	U-87	culture	medium			

Chemicals Volume (ml) 
DMEM-High glucose+pyruvate+glutamine 44.50 
10% Fetal bovine serum 5.0 
1% Non-essential amino acid 0.5 (500 µl) 
1% Penicillin Streptomycin  0.5 (500 µl) 
∑ 50.0 
	

2.2 Cell seeding and counting 

All cell culture protocols were conducted in Biosafety Cabinet (BSC II) Level II using 
aseptic technique to ensure sterility. When the cell reached 70% confluence, cells were seeded at 
a density of 5x10³ per well of 6-well plate. The media was removed, and cells were washed twice 
with 1x Phosphate Buffer Saline (5 ml). The cells were trypsinised using TrypLETM Express 
Stable Trypsin Replacement Enzyme without Phenol Red (3 ml for the 75 cm2 flask). The flask 
was then placed back into CO2 incubator for 5 minutes at 37˚C until all cells were detached. The 
flask was tapped gently by flicking the flask to further detach the cells. Finally, the proteolytic 
reaction was terminated by the addition of complete growth medium (7 ml) and the cells were 
transferred into sterile 15 ml conical tubes and centrifuged at 1300 rpm for 5 minutes. Then, the 
supernatant was discarded, and cells pellet were resuspended in 3 ml of complete growth 
medium. The cells were stained with trypan blue where equal volumes of the cell suspension and 
trypan blue (10 µl each) was mixed and pipetted into cell counting chamber slide followed by 
counting using Automated Cell Counter (Invitrogen, USA). The obtained count of cells as 
follow; 
 
Total: 1.6 x 106 cells/ml 
Live: 1.6 x 106 cells/ml 
Dead: 1.0 x 104 cells/ml 
Viability: 99.9% 
 
 



Then, the cells were counted as follow prior to seeding in 6-well plate; 
 
M1V1=M2V2 
1.6 x 106 cells/ml x V1 = 50000 cells/ml x 18000 µl 
V1 = 562.5 ≈ 563.0 µl (cells stock) + 17437.0 µl complete growth medium  
 

3. Main findings 

U87 morphology were captured using light microscope. Cells were incubated at 37˚C with 5% CO2. After 
seeding, cells were incubated overnight for cell attachment. On the next day, the growth culture medium 
was replaced with fresh growth culture medium (3 ml/6-well plate). Subsequently, the morphology of 
cells was captured accordingly. 
 

• On seeding day, cells were round 
• After overnight, cells were attached. Round changed to epithelial like shape. Background clear, 

no contamination was observed. 
• Day 1, quantity of cells increased, however it is not confluence yet. 
• Day 2, cells count increased 
• Day 3, cell is already confluent.  



Table 3: Observation on morphology of U87  
 
Time Plate 1 Plate 2 Plate 3 

Seeding day 

   

After overnight  

   

Day 1 

 

- - 



Day 2 - 

 

- 

Day 3 - - 

 

 

The black arrow in plate 1 overnight point to cytoplasm while the blue arrows show nucleus 

 
Figure 1: Representative of cells in 6-well plate



1. Conclusion 

 I could understand that we could imitate the cells growth in their natural environment 
through cell culture. Thus, we could observe how the cells work inside living creatures and 
test cells responses under controlled conditions. Throughout this project, I have briefly 
studied the human malignant glioma cells and I have realized how rapid the cells growth are 
which they can be confluent within a few days only. It opened my eyes about the impact of 
tumor towards the brain and how fatal it could be. 

 

Whole Programme Report 

 

1. Introduction 

Vacation Research Programme brings promising pre-university students for eight-simulating 
weeks for those who intend to explore and pursue careers in science and researching here at 
Universiti Sains Malaysia. This cost-free programme stresses students to explore STEM 
(Science, Technology, Engineering and Mathematics) fields of studies and enhance student’s 
experience and knowledge with fun hands-on research and lab works by distinguished 
lectures, faculty members and undergraduate students rather than theoretical classes only.  

The programme includes sharing sessions with lectures and undergraduate students 
from various academic backgrounds, workshops and lab tours. If studying the human 
brain, handling various lab equipment, understanding how the enormous FMRI machine 
works or scoping out tiny cells sound like a rad way to spend on a vacation, then VRP is such 
a perfect place to do so. The most amazing thing is the early exposure of the university life 
which is a total new experience for the students 

2. Activity 

 On the first day, we had a tour around the campus by Madame Aira. On the next 
following day, we had a welcoming remark by Prof. Dr. Jafri Malim and we met our own 
supervisors to discuss our individual research. There were talks and sharing sessions with 
lectures and undergraduate students every day and by the evening, we were usually in the lab 
doing basic lab work, molecular or cell culture related activities. Our second week passed 
with SPM software workshop, which is to analyse the data from the fMRI machine. Each 
day, we were given our own specific time to accomplish our individual research with 
supervisors’ and graduate tutors’ guidance. 

3. Lecture  

The lectures were among the uniqueness of this programme as they expose and enlighten us 
with various topics and from different fields of science. On the first week, Dr. Faiz Mohamed 
Mustafa gave his talk regarding the importance of animal research and its relevance to human 
behaviour. We were introduced to the FMRI machine too by Dr. Aini and it was splendid to 
know the crucial role the machine plays in the current medical treatment that we did not even 



realize. The introduction of stem cell by Dr. Azim Patar on the second week taught us about 
stem cells and the current issues on how the market misleads the ‘stem cell’ title in tricking 
the society into buying health products.  

We learned a lot from Dr. Shahrul, Dr. Muthu with his expertise in animal behaviours, 
Prof. Dr. Hairul Anwar from sports science field and Dr. Gary whom we had fun learning 
about the musical instruments and its effects towards psychology developments of athletes 
especially. All the lectures were amazing and an eye-opener for us. True though Al-Quran 
has stated “So ask the people of the message if you do not know”(16:43) which emphasized 
the significance of learning from the experts of their fields. 

4. Lab Demo 

We were introduced to the basic handling of Eppendorf pipette by Ms. Adibah at first. Then 
we were demonstrated by Ms. Muslihah Radzak the procedures of DNA electrophoresis to 
understand on how DNA are separated according to their sizes. Ms Zulaikha did taught us on 
how to use gel electrophoresis to visualize the results of  Polymerase chain reaction and we 
also had fun using the centrifuge and microcentrifuge to extract DNA from blood and brain 
tissues. 

 

5. What did I gain from The Programme 

It would not be enough to demonstrate my gratitude with words as this programme had 
introduced me to a new world of science which did not work by learning via textbook only 
but through true experiences to fulfill my inquiry in understanding of how the world around 
me works. I have seen the karyotype from the pictures but it seemed like looking through a 
new perspective through the microscope during a tour at the genome department. Besides, I 
have never expected to join the FMRI Workshop and try to understand the little details and 
the function of every button on the SPM software. It is amazing that I learned what 
undergraduate students learn alongside them. I was also amazed and terrified at the same time 
by how rapid a tumor cell could grow during my research project. Thus, it is necessary to 
maintain a healthy lifestyle and away from carcinogens. 

I was delighted to meet USM lectures, Postgraduate students, faculty members and 
my friends which God had blessed them with their own different personalities, backgrounds 
and uniqueness and I was blessed to be given the opportunity to appreciate each other’s 
knowledge and advantages as stated in the Holy Quran, ‘O mankind, indeed We have created 
you from male and female and made you peoples and tribes that you may know one another. 
Indeed, the noblest of you in the sight of Allah is the most righteous of you. Indeed, Allah is 
Knowing and Acquainted ‘( 49:13).  

May I will be given the chance to share the knowledge and experience here for the benefits of 
others. 

 



6. Suggestion for the Improvement of the Programme 

From my point of view, I think the programme is already perfect however it can be improved 
by including easy approach and fun activities, playing games using padlets and kahoot or 
doing some outdoor activities for instance. 

  I would also like to suggest on adding sessions specifically on helping the students to 
determine their most suitable occupations. Therefore, the students would be in much more 
confidence in determining their future self after joining the programme.  

Overall, It will be great to increase the number of participants in the upcoming years, 
as I believe that there would be many students who could benefit from this programme. 

 

7. Conclusion and acknowledgement 

Truthfully, I could not imagine myself participating in such a programme and I never thought 
I was qualified either. Thanks to Allah’s willingness, I was given the golden chance, once in 
a lifetime experience to cherish although it was only for a moment. I will promote this 
programme to others and I hope VRP can keep on inspiring other students as well. 
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programme from 20th January until 14th February 2019. Lots of thanks! 
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