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Abstrak (“Extract” In Malay Language) 

Saya Leng Poh Nuan, dari Sekolah Menengah Jenis 

Kebangsaan 

menjalankan 

Neurosains, 

Chung Hwa, Kota Bharu, Kelantan 

di 

telah 

Vacation 

Universiti 

Research 

Sains 

Programme Jabatan 

Kerian, Malaysia, Kubang 

Kelantan, dari 01.01.2012 sehingga 22.02.2012. Dalam laporan 

ini, saya akan menelitikan latihan-latihan yang telah saya 

lakukan dalam tempoh masa enam minggu tersebut. 
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Introduction 

The Vacation Research Programme is a new programme 

available to post SPM / STPM students, who are interested in 

exploring a scientific career. The students will be given the 

opportunity to spend 6-8 weeks in research laboratories in 

various tertiary institutions in Malaysia, involving in hands-on 

research project. They will be mentored by distinguished 

research scientists, with the assistance of laboratory technicians 

and graduate students. 
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Objectives 

Topics 

1. To learn the basic neurosciences. 

2. To have more confidence on 

presentations and public speaking. 

3. To expose to various researches 

involved in the field of neurosciences. 

4. To have a better understanding of the 

lives of researchers. 

5. To take part in hands-on laboratory 

work. 

6. To get to know the ways of study in 

higher education, such as MSc and PhD. 

Yes 

Yes 

Yes 

Yes 

Achieve or not 

Yes 

Yes 
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Week 1 

Reported to Department of Neuroscience, Kubang Kerian, 

Kelantan at 9a.m. on 1st of January 2012 (Sunday). I was then 

introduced to a PhD student, Dr. Zulkifli Mustafa. He told me 

most the basic things that I needed to know in this neuroscience 

laboratory. Besides, he did mention that in higher education, 

namely postgraduate students (Master in Science - MSc and 

PhD), there were no more spoon-feed teachings like primary and 

high schools usually did. Everything had to be done by yourself 

and no one will set you limitations. After all, you must learn to 

stand on your own feet as well as have the right attitude towards 

every single circumstance. 

Then, followed by briefing of staffs and locations in 

department of neuroscience, e.g., extraction room, microscopy 

room, genetic room, patch clamp room, chemical store room, 

clean room, Skill Lab and neuroscience mini library. Then I was 

informed that my Vacation Research Programme in Department 

of neuroscience was approximately six weeks. I was not 

particularly under a specific person, but accompanied and 

followed whichever students who carried out experiments. 
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Later, I used to expose to the theory of cell culture basics. 

What is? 

a) Cell Culture 

Cell culture refers to the removal of cells from an animal or 

plant and their subsequent growth in a favourable artificial 

environment. The cells may be removed from the tissue directly 

and disaggregated by enzymatic or mechanical means before 

cultivation, or they may be derived from a cell line or cell strain 

that has already been established. 

b) Primary culture 

Primary culture refers to the stage of the culture after the cells 

are isolated from the tissue and proliferated under the 

appropriate conditions until they occupy all of the available 

substrate (i.e., reach confluence). At this stage, the cells have to 

be subcultured (i.e., passaged) by transferring them to a new 

vessel with fresh growth medium to provide more room for 

continued growth. 
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c) Culture Conditions 

Culture conditions vary widely for each cell type, but the 

artificial environment in which the cells are cultured invariably 

consists of a suitable vessel containing a substrate or medium 

that supplies the essential nutrients (amino acids, carbohydrates, 

vitamins, minerals), growth factors, hormones, and gases (O2, 

CO2), and regulates the physico-chemical environment (pH, 

osmotic pressure, temperature). Most cells are 

anchorage-dependent and must be cultured while attached to a 

solid or semi-solid substrate (adherent or monolayer culture), 

while others can be grown floating in the culture medium 

(suspension culture). 

d) Cell Line 

After the first subculture, the primary culture becomes known as 

a cell line or subclone. Cell lines derived from primary cultures 

have a limited life span (i.e., they are finite), and as they are 

passaged, cells with the highest growth capacity predominate, 

resulting in a degree of genotypic and phenotypic uniformity in 

the population. 
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e) Finite vs. Continuous Cell Line 

Normal cells usually divide only a limited number of times 

before losing their ability to proliferate, which is a genetically 

determined event known as senescence; these cell lines are 

known as finite. However, some cell lines become immortal 

through a process called transformation, which can occur 

spontaneously or can be chemically or virally induced. When a 

finite cell line undergoes transformation and acquires the ability 

to divide indefinitely, it becomes a continuous cell line. 

f) Cell Strain 

If a subpopulation of a cell line is positively selected from the 

culture by cloning or some other method, this cell line becomes 

a cell strain. A cell strain often acquires additional genetic 

changes subsequent to the initiation of the parent line. 

g) Cryopreservation 

If a surplus of cells is available from subculturing, they should 

be treated with the appropriate protective agent (e.g. DMSO or 

glycerol) and stored at temperatures below -130 º C 

(cryopreservation) until they are needed. 
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h) Morphology of Cells in Culture 

Cells in culture can be divided into three basic catogories based 

on their shapes and appearances (i.e., morphology). 

 Fibroblastic (or fibroblast-like) cells are bipolar and 

multipolar, have elongated shapes, and grow attached to a 

substrate. 

 Epithelial-like cells are polygonal in shape with more 

regular dimensions, and grow attached to a substrate in 

discrete patches. 

 Lymphoblast-like cells are spherical in shape and usually 

grown in suspension without attaching a surface. 

12 



LENG POH NUAN_REPORT_2012 

i) Applications of Cell Culture 

Cell culture is one of the major tools used in cellular and 

molecular biology, providing excellent model systems for 

studying the normal physiology and biochemistry of cells (e.g., 

metabolic studies, aging), the effects of drugs and toxic 

compounds on the cells, and mutagenesis and carcinogenesis. It 

is also used in drug screening and development, and large scale 

manufacturing of biological compounds (e.g., vaccines, 

therapeutic proteins). The major advantage of using cell culture 

for any of these applications is the consistency and 

reproducibility of results that can be obtained from using a batch 

of clonal cells. 
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I was introduced to Magnetoencephalography (MEG). It is a 

technique for mapping brain activity by recording magnetic 

fields produced by electrical currents occurring naturally in the 

brain, using arrays of SQUIDs (superconducting quantum 

interference devices). Applications of MEG include basic 

research into perceptual and cognitive brain processes, 

localizing regions affected by pathology before surgical removal, 

determining the function of various parts of the brain, and 

neurofeedback. 

Photo with Alwani Liyana Ahmad (science officer) in front of the 

MEG machine. 
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Also, I had the opportunity to attend journal club of Human 

Genome Centre. During the journal club, an MSc student started 

off a discussion entitled ―Effect of selenocystine on gene 

expression profiles in human keloid fibroblasts‖. 

In this study, selenocystine, a nutritionally available 

selenoamino acid, was identified for the first time as a novel 

agent with anti proliferative activity on human keloids. The 20 

μM concentration after 48 h treatment used here was the most 

effective to reduce keloid fibroblast growth. Scientists analyzed 

the gene expression profile of selenocystine treatment response 

in keloid fibroblasts by the microarray system to characterize 

the effects of selenocystine on human keloids. The major 

alterations in keloid fibroblasts following selenocystine 

exposure included up-regulation of the genes encoding cell 

death and transcription factors. Prominent down-regulation of 

genes involved in development, cell adhesion and cytoskeleton, 

as well as extra cellular matrix genes, usually strongly 

upregulated in keloids, resulted following selenocystine 

exposure. The range of the down-regulated genes and the degree 

of the decreased expression appeared to be correlated with the 

degree of the morphological alterations in selenocystine treated 

keloids. 
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Week 2 

I was taught by Dr. Zulkifli Mustafa on the normal procedure of 

basic research work. 

Research 

In Vitro In Vivo Clinical Traits 

In Vitro (Latin : Within glass) refers to studies in 

experimental biology that are conducted using components 

of an organism that have been isolated from their usual 

biological context in order to permit a more detailed or more 

convenient analysis, than can be done with whole organism. 

Colloquially, these experiments are commonly referred to as 

―test tube experiment‖. 

In Vivo ( Latin : within the living) refers to work that is 

conducted with living organism in their normal, intact state. 

In vivo is experimentation using a whole, living organism as 

opposed to a partial or dead organism. 

Clinical Traits are a set of procedures in medical research 

and drug development that are conducted to allow safety and 

efficacy data to be collected for health interventions. 
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Besides, I also managed to recognise and get to know 

a) Culture flask 

b) Pipette bay 

c) Micropipette 

d) 96 well plate 

e) 6 well plate 

f) Pipette tips 
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g) Centrifuge 

h) Parafilm 

i) Multichannel micropipette 

j) Serological pipette 

k) DMEM Media 

l) Comply Indicator Tape 

m)Centrifuge tube 
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n) Spectrophotometer 

o) Aluminium foil 

p) Water bath 

q) Cell counter 

r) Cryobial 

s) Hot plate 

t) Incubator 

19 



LENG POH NUAN_REPORT_2012 

u) Fetal Bovine Serum (FBS) 

 FBS is the portion of plasma remaining after coagulation 

of blood, during which process the plasma protein 

fibrinogen is converted to fibrin and remains behind in 

the clot. 

 FBS comes from the blood drawn from a bovine foetus 

via a closed system of collection at the slaughterhouse. It 

is the most widely used serum supplement for the in vitro 

cell culture of eukaryotic cells. This is due to it having a 

very low level of antibodies and containing more growth 

factors, allowing for versatility in many different cell 

culture applications. 

 The globular protein, bovine serum albumin (BSA), is a 

major component of FBS. The rich variety of proteins in 

FBS maintains cultured cells in a medium in which they 

can survive, grow and divide. 
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v) Phosphate Buffered Saline (PBS) 

 PBS is a buffer solution commonly 

used in biological research. It is a 

water-based salt solution containing 

sodium chloride, sodium phosphate 

and, in some formulations, 

potassium chloride and potassium 

phosphate. The buffer‘s phosphate 

groups help to maintain a constant pH. The osmolarity 

and ion concentrations of the solution usually match those 

of the human body (isotonic). 

 PBS has many uses because it is isotonic and non-toxic to 

cells. It can be used to dilute substances. It is used to rinse 

containers containing cells. 
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w)Dimethyl Sulphoxide (DMSO) 

 DMSO is an organosulfur compound 

with the formula (CH3)2SO. The 

colourless liquid is an important polar 

aprotic solvent that dissolves both 

polar and non polar compounds and is 

miscible in a wide range of organic 

solvents as well as water. It penetrates 

the skin very readily, giving it the 

unusual property for the individuals of being secreted 

onto the surface of the tongue after contact with the skin 

and causing a garlic-like taste in the mouth. 

 DMSO is used in Polymerase Chain Reaction (PCR) to 

inhibit secondary structures in the DNA template or the 

DNA primers. It is added to the PCR mix before reacting, 

where it interferes with the self-complementarity of the 

DNA, minimizing interfering reactions. 

 DMSO may be used as a cryoprotectant, added to the cell 

media to prevent cell death during the freezing process. 

Approximately 10% may be used with a slow-freeze 

method, and the cells may be frozen at -80ºC or stored in 

liquid nitrogen safely. 
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By accompanying another MSc student, Wirdatul-Nur Mohd 

Khairi, I learnt how to prepare 70% ethanol. In high school, we 

used to learn the methods of preparing standard solution 

theoretically but not doing practically. 

From her explanations, 70% ethanol has been shown to have 

the highest killing ability of microbes while 100% ethanol is 

toxic to the user. Also, 100% ethanol is more volatile when 

compared to 70% ethanol. Thus, the acting time of 70% ethanol 

is more and also 100% ethanol acts only on surface proteins 

whereas 70% ethanol acts on internal proteins. Most of the time, 

70% ethanol is used because it is the most effective 

concentration to denature proteins so killing bacteria. Above 

95% the ethanol just evaporates and leaves the protein 

untouched. Below 70% does not denature proteins and make the 

ethanol less flammable. 
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 To prepa re 25 0 mℓ 70 % ethano l, jus t a pply th e 

fo r mu la : 

M1 x V1 = M2 x V2 

Where M1 was the initial concentration of ethanol. 

V1 was the final volume you wanted to make up. 

M2 was the final concentration requested. 

V2 would be the needed volume of your original solution. 

Hence, 

M1 = 100%; V1= unknown; M2 = 70%; V2 = 250mℓ 

(100) (V1) = (70) (250) 

V1 

V1 

= (70) (250) 

   (100) 

= 175mℓ (Ethanol) 

Volume of distilled water = Total volume – volume of ethanol 

= 250 – 175 

= 75mℓ 

Therefore, 

70% ethanol was prepared by adding in 175mℓ ethanol 

and 75mℓ distilled water. 

24 



LENG POH NUAN_REPORT_2012 

Besides, she also did research on the effects of rapamycin to 

the cancer cells and its dose. 

Only then did I know that 

rapamycin was cytotoxic. The 

word ‗cyto‘ meant ‗cells‘, 

while ‗toxic‘ meant ‗toxics to 

cause the cells dead, stopped 

proliferation or decreased their activities‘. Rapamycin was also 

known as sirolimus (INN/USAN). It was an immunosuppressant 

drug used to prevent rejection in organ transplantation; 

especially useful in kidney transplants and bone marrow. It 

could prevent activation of T cells and B-cells by inhibiting their 

response to interleukin-2 (IL-2). It blocked certain white blood 

cells that could reject foreign tissues and organs. It also blocked 

a protein that was involved in cell division. It was indeed a type 

of antibiotic, a type of immunosuppressant, and a type of 

serine/threonine kinase inhibitor. 

Sirolimus was originally developed as an antifungal agent. 

However, this use was abandoned when it was discovered to 

have potent immunosuppressive and antiproliferative properties. 

It had since been shown to prolong the life of mice and might 

also be useful in the treatment of certain cancers. 
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Week 3 

I managed to get the opportunity to accompany a few 

postgraduate students (Master in Science – MSc), medical lab 

technologists and science officers doing their researches in 

laboratory or taking part with them in their talks or discussions. 

By doing so, current information of technology in particular 

research and development had been achieved. 

First and foremost, I followed Muhammad Hanif who was a 

MSc student studying electrophysiology. Fundamentally, 

electrophysiology is the study of the electrical properties of 

biological cells and tissues. It involves measurements of voltage 

change or electric current on a wide variety of scales from single 

ion channel. In neuroscience, it includes measurements of the 

electrical activity of neurons, and particularly action potential 

activity. 

I used to observe Muhammad Hanif doing his research work 

on brain slices. He did sacrifice two 24-day-mice for his work 

by using chloroform. Briefly, he explained the pregnancy period 

of a mouse was about 21 days and how brain slices worked. 

Also, he used vibrotome (similar to a microtome but uses a 

vibrating razor blade to cut through tissue. The vibration 

amplitude, the speed, and the angle of the blade can all be 
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controlled) to slice the brain into 4 slices efficiently. 

Steps for operating the vibrotome : 

1. Switch on the vibrotome. 

2. Open the carbongen tank for the artificial Cerebrospinal Fluid 

(aCSF). 

3. Press modes of operation - semimanual, single cut or 

continues sectioning mode ( FEED > 350, Trim = 600, 

FREQ > 70, ampl = 0.8 ) 
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Apart from that, I realised that acetone was used to clean the 

blade for hygienic purpose while artificial Cerebrospinal Fluid 

(aCSF) was used to supply 5% CO2 and 95% O2. Fortunately, I 

was given a chance to prepare aCSF on my own with the 

assistance of Muhammad Hanif. 

Procedures of making aCSF : 

Solutions mM 

concentration 

For 500 mℓ For 1000 mℓ 

NaCℓ 

KCℓ 

Na2HPO4 

MgSO4 

NaHCO3 

Glucose 

CaCℓ2 

(liquid form) 

126 

2.5 

1.25 

2 

26 

10 

2 

3.68 gm 

0.095 gm 

0.085 gm 

0.245 gm 

1.095 gm 

0.9 gm 

1.2 mℓ 

7.36 gm 

0.19 gm 

0.17 gm 

0.49 gm 

2.19 gm 

1.8 gm 

2.4 mℓ 

Source : Jin X et al., 2006 
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The chemicals needed to prepare aCSF 

I am taking out the chemical powders from its bottle and 

weighing it to prepare aCSF. 
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On top of that, I had the opportunity to follow one of the 

MSc students, Tee Jong Huat, who was doing his research on 

stem cells. 

Only then can I fathom that, stem cells are actually cells that 

are unspecialised and have the capacity to divide, giving rise to 

more stem cells and to one or more specialized types of cell. 

Stem cells permit the body to repair both normal wear and tear 

injury. For example, stem cells in the skin continuously divide, 

and some differentiate to replace skin cells that are constantly 

being worn off. Similarly, stem cells in the lining of the intestine 

reproduce themselves to replace cells that wear out. Stem cells 

in the bone marrow differentiate to restore the various types of 

blood cells. Humans and other mammals have an estimated 20 

major types of stem cells. 

Some tissues in the body, namely the heart, the brain, and the 

islets of the pancreas that produce insulin, have few or no stem 

cells and cannot effectively repair themselves. Thus, embryonic 

stem (ES) cells can give rise to all of the types of cells in the 

body. If ES cells could be cultured in the laboratory and then 

implanted in damaged hearts, brains, spinal cords, or livers, they 

could potentially provide the cells needed for repairing injuries 

or for reversing the ravages of disease processes. Some 

30 



LENG POH NUAN_REPORT_2012 

researchers are confident that stem cells will eventually be used 

to treat disorders like Parkinson‘s disease, Alzheimer‘s disease, 

multiple sclerosis, diabetes, and spinal cord injury. 

By following Tee, I used to observe how he injected 

ketamine and xylazine into the rat‘s intraperitoneal. Then, I was 

glad that I did have the chance to do the same thing over another 

rat, too (with the help of Tee Jong Huat and Muhammad Hanif) . 
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Title: Hands-on bone marrow isolation and culture 

A) Preparation of media 

 10% DMEM (Dulbecco's Modified Eagle Medium) 

media, 3% DMEM media in 50mℓ falcon tube. 

 

 

 

 

 

 

 

5mℓ FBS and 1.5mℓ FBS in 50mℓ DMEM media. 

FBS was poured into the syringe (50mℓ) filter. 

Top up with DMEM media until 50mℓ. 

Filter the media into another 50mℓ falcon tube. 

Add 1% penicillin/streptomycin. 

3% DMEM media for washing purpose. 

Insert media and FBS into incubator for overnight. 

(To check the purity of the media) 

B) Preparation of surgery hood 

 

 

 

 

Beaker with 70% ethanol. 

Sterile forceps, scissors. 

Petri dishes. 

Surgical knife / Blade. 

32 



LENG POH NUAN_REPORT_2012 

C) Preparation of culture hood 

 

 

 

2 sets of T-25 culture flasks. 

3mℓ of ficoll paque in 15mℓ falcon tube. 

2mℓ of FBS and 4% am/ab for flushing in 50mℓ falcon 

tube. 

 

 

 

10% DMEM media. 

Syringe 21G for flushing use. 

10mℓ pipettes. 

Methods of primary culture 

1. Two rats aged 4-6 weeks were sacrificed using overclose 

anesthesia. 

2. Rats were transferred into a sterile surgical hood. 

3. Tibia and femur bones were carefully dissected out. 

4. The muscles were cleaned carefully without exposing the 

marrow using surgical blade. 

5. The bones were placed in the petri dish and transferred into 

culture hood. 

6. Both sides of the bones were cut to make a hole. 

7. 2mℓ of PBS and 4% am/ab was flushed into the bones twice 

at each side using syringe 21G needles. 
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8. Isolated bone marrow was slowly flowed into 3mℓ of ficoll 

paque solution. 

9. The mixture was centrifuged at 1500 rpm for 15 minutes at 

25º .C 

10. The interlayer solution was carefully transferred into a new 

sterile falcon tube (15mℓ) using micropipette. 

11. The interlayer was centrifuged at 1300 rpm for 10 minutes 

at 4º .C 

12. The supernatant was discarded. 

13. The pellet was resuspended slowly with PBS and 4% 

am/ab. 

14. The suspension was centrifuged at 1300 rpm for 10 minutes 

at 4ºC. 

15. 1mℓ of 10% DMEM media was used to resuspend the pellet 

by pipetting gently. 

16. The DMEM media containing cells was distributed into 

T-25 culture flask containing 5mℓ of media. 

17. The cells were incubated at 37º 95% humidity and 5%C, 

CO2 overnight. 

18. Next day, the media was changed entirely and replaced with 

fresh media. 
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Also, I did join a talk conducted by Department of 

Pharmacology on ‗Restless Men‘ in Lecture Hall 5. It started at 

8.30a.m. and received splendid responses as well as attendance. 

The chairperson of this talk was Prof. Dr. Nik Mohamed Zaki 

Nik Mahmood. Whilst, the speakers were Dr. Nasir Mohamad, 

Dr. Low Jen Hou and Assoc. Prof. Dr. Aida Hanum Ghulam 

Rasool. 

Before they ended their talk, they also introduced, 
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Qualitative Test for urine containing: 

 

 

 

 

 

 

 

 

Opiods / Morphine 

Cannabis / Marijuana 

Amphetamine type substances 

Benzodiazepine 

Organophosphate poisoning 

Barbiturates 

Phencyclidine 

Paraquat 
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