
VACATION RESEARCH PROGRAMME (VRP) 2013 REPORT 

DEPARTMENT OF NEUROSCIENCES, SCHOOL OF MEDICAL SCIENCES, 

UNIVERSITY SAINS MALAYSIA. 

HAZIQAH BINTI MOHD HANAPIAH 

02-01-2013 TO 27-12-2013 

 

 

TOPIC 1: ANIMAL BEHAVIOUR STUDY 

I was afraid to hold the mice when changing the bedding even it just its tail, since that was my first 

time touching them. Will they bite me? Might that question kept running in my mind hesitating me 

to take action. However, after the first time I became ‘addicted’. Did ‘addicted’ was the right term? I 

did not know. I enjoyed watching those cute Swiss Albino Mice and was eager every time I went to 

animal house. Even the idea of getting guinea pig as pet popped out. 

The first equipment in the room that I learned was Rotarod. I have good time transferring those 

mice from their cage to the Rotarod and vice versa. Rotarod provides an easy way to test the motor 

activity in rodents – where it is an ideal tool for studying drugs administration, fatigue, and disease 

effects on motor activity. I learned how transponder and morphine injection subcutaneously plus 

been introduced with IntelliCage. 

  

 

 

 

 

 

 

 

 

TRANSFERING THE MOUSE INJECTION OF MORPHINE 

WEIGHING THE MOUSE 
INTELLICAGE 



TOPIC 2: NEUROELECTROPHYSIOLOGY 

Getting known the amazing neuron had just turned me gobsmacked, now it was about the recording 

of the neuron in the brain slice. Here, I learned how to prepare the artificial cerebrospinal fluid 

(aCSF) which was closely mirror to cerebrospinal fluid flowing in my body. Then, I learned how the 

injection was done, thus observed the condition of the epileptic mice. I understood what happen in 

the neuron that trigger action potential through patch-clamp technique.  

Electrophysiology is the study of the electrical properties of biological cells and tissues. Thus in 

neurosciences, it includes measurements of the electrical activity of neurons and particularly action 

potential activity. 

STANDARD RECORDING aCSF 

mOsm: 300 – 310 

pH: 7.3 – 7.4 (adjust with NaOH or HCl is necessary) 

 

 

 

 

 

 

 

  

CHEMICAL NAME CHEMICAL 
FORMULAE 

MOLECULAR 
MASS 

MOLECULAR 
WEIGHT 

g/L g/500Ml 

Sodium Chloride NaCl 124 58.4 7.25 3.62 

Potassium Chloride KCl 2.5 74.6 0.19 0.09 

Sodium Phosphate 
Monobasic 

NaH2PO4 1.2 138.0 0.17 0.08 

Sodium Hydrogen 
Carbonate 

NaHCO3 24 84.0 2.02 1.01 

HEPES C8H18N204S 5 238.3 1.19 0.60 

Glucose C6H12O6 12.5 180.2 2.25 1.13 

Magnesium Sulphate 
Heptahydrate 
 
(2M stock) 

MgSO4.7H2O 2 246.5 1mL 0.5mL 

Calcium Chloride 
Dihydrate 
 
(2M stock) 

CaCl2.2H2O 2 147.0 1mL 0.5mL 

A 

ARTIFICIAL CEREBROSPINAL FLUID 

PREPARATION (aCSF) 



 

 

 

 

 

 

 

 

 

 

This was the part where I could not forget. Why? Spikerbox was where I could record the neuron 

myself. Patch-clamp sounded too difficult for me to handle but this maybe just a piece of cake. 

However, it was just my imaginary because definitely it not going as easy as I thought. The first 

moment I knew that I must deal with the cockroaches, I felt that I had turned pale. Somehow, there 

were butterflies in my stomach. Indeed, it was not easy to overcome my eight years fear for 

experiment that last not more than two hours. Yet, I found that exciting, wondering whether I could 

overcome it or not – and the result – still I frightened of them.  

This task started with the cockroaches hunting in my former secondary school, SMS Tengku 

Muhammad Faris Petra, since I could not find them in my house. Then, I checked them daily until the 

experiment day making sure that they were still alive. On that day, the butterflies were there in my 

stomach again. Sometime I ran trying to keep distance with the cockroaches, but it was good enough 

as long as I do not scream while conducting experiment. Isn’t it was 

wonderful to learn that I could suppress my fear; even I could not utterly 

vanished it.  

 

 

 

A 

B 

MICE WITH EPILEPSY 

GETTING BRAIN SLICE (A) (B) 

SPIKERBOX 

MY COCKROACHES 



TOPIC 3: MOLECULAR AND CELLULAR NEUROSCIENCES 

MOLECULLAR: 

A) DNA and RNA extraction 

DNA and RNA extraction are important procedure in molecular biology that aims to isolate DNA and 

RNA from its cellular source and protect it from degradation by cellular enzymes.  

DNA extraction protocol: 

1. Add Proteinase K (200L) into 1500L tube 

2. Add blood sample (200L) 

3. Add Buffer AL (200L) 

4. Vortex mix (15sec) 

5. Incubate at 56C 

6. Centrifuge briefly 

7. Add ethanol 100% (200L) 

8. Vortex 15sec 

9. Centrifuge briefly 

10. Put into spin column (625L) 

11. Centrifuge at 8000rpm for 1min 

12. Put into new tube, discard old one 

13. Add Buffer AW1 (50L), centrifuge 1 min 

14. Put into new tube, discard old one 

15. Add Buffer AW2 (50L) 

16. Centrifuge full speed, 14000rpm for 3min 

17. Put into new tube, discard old one 

18. Centrifuge full speed, 14000rpm for 1min 

19. Put spin column into 1500L tube 

20. Add Buffer AE (200L) 

21. Store in -20C 

 

I have also done DNA extraction from the blood sample. Below are my quality and quantity result 

when been checked with NanoPhotometer: 

A230: 0.080A 

A260: 0.085A 

A280: 0.056A 

A320: 0.027A 

Concentration: 29.0 

A260/280: 2.000 

A260/230: 1.094 

 

 

 

INCUBATE AT 56C 

BLOOD SAMPLE 



 

RNA Total Isolation Protocol: 

1. Add 700L QIAzol Lysis Reagent into the sample 

2. Homogenize the cells by vortexing for 1min 

3. Incubate at room temperature for 5min 

4. Add 140L chloroform into the tube 

5. Shake vigorously for 15sec 

6. Incubate at room temperature for 2-3 min 

7. Centrifuge at 12000rpm at 4C for 15min 

8. After centrifugation, the sample separates into three phase.  

Transfer the upper aqueous phase to a new collection tube. 

9. Add 1.5 volumes of 100% ethanol and mix thoroughly by pipetting up and down 

10. Pipet 700L of the sample into spin column in a 2mL collection tube. 

11. Centrifuge at 8000rpm for 15sec at room temperature 

12. Discard the flow-through 

13. Repeat step 10 until 12 using the remainder of the sample 

14. Add 700L Buffer RWT to the spin column. 

15. Centrifuge for 15sec at 8000rpm at room temperature. 

16. Discard the flow-through 

17. Pipet 500L Buffer RPE onto the spin column 

18. Centrifuge for 15sec at 8000rpm 

19. Discard the flow-through 

20. Add another 500L Buffer RPE to the pin column. 

21. Centrifuge for 15sec at 8000rpm 

22. Discard the flow-through 

23. Centrifuge at 8000rpm for 20sec 

24. Transfer spin column to a new collection tube 

25. Pipet 30-50 L RNase-free water directly onto the spin column  

26. Centrifuge at 8000rpm for 1min 

27. Repeat step 26 to get more RNA yield 

28. Quality check  

 
 

 

 

 

 

 

RNA EXTRACTION 



 

B) POLYMERASE CHAIN REACTION (PCR) 

 

Truthfully, when I first came here, I did not know what PCR was. However, it completely changed a 

week after then. I got the clarification of PCR and now I understood how the template ‘pasted’ itself 

to the DNA strand.  

PCR Principles 

PCR is used to amplify a specific region of a DNA strand (the DNA target) 

DNA template that contains the DNA region (target) to be amplified 

Two primers that are complementary to the 3’ (three prime) ends of each of the sense and  

anti- sense strand of the DNA target. 

 

Taq polymerase or another DNA polymerase with a temperature optimum at around 70C 

 

Deoxynucleoside triphosphates (dNTPs, nucleotides containing triphosphate group), the  

building-blocks from which the DNA polymerase synthesizes a new DNA strand. 

 

Buffer solution, providing a suitable chemical environment for optimum activity and stability of the 

DNA polymerase 

Divalent cations, Mg2+/ Mn2+ 

Monovalent cation, K+ 

The process involves three repeated steps: 

1. The original DNA is first denatured. The double 

helix is separated so that single stranded DNA 

exists. This is done by heating the DNA to 94C. 

2. The temperature is then reduced in order to 

allow the primer to bind to the single stranded 

DNA. 

3. Then the temperature is raised to the 

temperature where optimum extension (or 

replication) of the DNA takes place. 

 

 

 

 

POLYMERASE CHAIN REACTION 



C) ELECTROPHORESIS 

Gel electrophoresis is a method for separation and analysis of macromolecules, DNA/RNA and their 

fragments, based on their size and charge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOADING SAMPLE 
MIXING SAMPLE AND SYBR GREEN 

GEL ELECTROPHORESIS CHAMBER 

GEL PREPARATION 

GEL ELECTROPHORESIS RESULT 



 

D) REAL TIME POLYMERASE CHAIN REACTION (RT PCR) 

I have been involved in this part for just a short period and only able to learn and observe the 

technique of getting standard curve. However, it was interesting too. My mentor had explained to 

me about the difference of Real Time PCR and standard PCR.  

This is also called quantitative real time polymerase (qPCR). It is a laboratory technique based on the 

PCR and is used to amplify and simultaneously quantify a targeted DNA molecule.  

For one or more specific sequences in a DNA sample, it enables both detection and quantification. 

The quantity can be either an absolute number of copies or a relative amount when normalized to 

DNA input or additional normalizing genes. 

The procedure follows the general principle of PCR; its key feature is that the amplified DNA is 

detected as the reaction progresses in real time. This is a new approach compared to standard PCR, 

where the product of the reaction is detected at its end. That why, it is named as Real Time PCR. 

CELLULAR: 

A) HeLa CELL CULTURE 

HeLa cell is the oldest and most commonly used human cell 

line. The line was derived from cervical cancer cells taken from 

Henrietta Lacks, a patient who eventually died of her cancer.  

B) MEDIA PREPARATION 

DMEM media preparation: 

Mix:  

1. 450mL of DMEM 

2. 50mL of 10% Calf Serum 

3. 5mL of 100x Pen Strep 

4. 20mL of 200mM glutamine 

Media was been replaced two to three times a week so that cells was induced to apoptosis. 

C) CRYOPRESERVATION 

Cryopreservation is a process where cells suspectible to damage caused by chemical reactivity or 

time are preserved by cooling to sub-zero temperatures. At low enough temperatures, any 

enzymatic or chemical activity might cause damage to the material in question is effectively stopped. 

Cryopreservation methods seek to reach low temperatures without causing additional damage 

caused by the formation of ice during freezing – with the help of Mr. Frosty.  

HeLa CELL 



Cryopreservation is stored in liquid nitrogen where the boiling 

point is -196C and the freezing point is -210C. 

Mr. Frosty containers provide a simple-to-use system designed 

to achieve a rate of cooling very close to -1C/minute, the 

optimal rate for cell preservation. Freeze cells in tubes from 1-

5mL. 

D) SUBCULTURE 

This is to prevent overgrowth and accelerated cell death from exhausted medium and to promote 

the growth of the next generation of cells. These fresh cultures are allowed to grow and divide as 

normal until such time the culture reaches confluence and the cells are used for experiments or 

subculture. 

Viable subcultures may be obtained by transferring a particular volume of cells to new culture 

vessels with fresh medium. 

E) TRYPSINIZATION 

This is a process of cell dissociation using trypsin, to dissociate adherent cells from the vessel in 

which they are being cultured. The action of trypsin - it breaks down the proteins which enable the 

cells to adhere to the vessel. It is often used to subculture cells. 

However, trysin can digest other cells surface proteins as well, so cells might eventually die if 

overexposed to trypsin. 

 

 

 

 

 

 

 

 

 

 

 

While been involved in this cellular work I learned so many thing related to the cell – how I should 

thaw, culture, feed the cells – and I enjoyed myself here. It was fun to culture the cells by my own, 

INVERTED MICROSCOPE 
BIOLOGICAL SAFETY CABINET 



thus continue on taking a good care for it as it were living things. 

To mine disappoint, my cultured cells died because of the level of 

acidity of the media. Showed that I maybe not good enough in 

manage them, but through it I learned my mistakes. It 

encouraged me to keep learning and practicing to get the right 

method. 

I liked my session here. This was because my mentor here not 

just simply told me how to do it. He allowed me to do it first, and 

then he corrected my fault by showing the real one. As I was not 

familiar in this, I tend to keep done things that will lead to 

contamination.  

 

 

 

 

 

 

 4) NEUROPSHYCOLOGY 

Before this, whenever I word ‘psychology’, the only thing that played in my mind was insane people. 

Why? I simply was because I thought that picture suited best the word. But, I was no longer like that 

– psychology that just restricted to insane people – it covered all of the disorder that related with 

mental. Been here it completely open my eyes, because normal man could also seek with these 

specialists. I learned that there were so many treatments that they have and they done to the 

patients. I was eager to tried one but unfortunately, I could not because of the time restricted.  

 

OVERALL: 

For this, I went through my essay application last year entitled, ‘WHAT WILL I GET IF I ATTENDED 

THIS VACATION RESEARCH PROGRAMME’. 

I was really satisfied when I found that what I have listed became a reality.  

1) Vacation Research Programme offers opportunity for me to keep in touch and be well 

informed with news related to neuroscience.  

I could keep in touch and up to dated with the news related to neuroscience by Journal Club. I went 

to the Neuroscience Journal Club on Wednesday that held every week. Not forgetting, I have also my 

own opportunity present journal to the fellow postgraduate student. My presentations were: 

1. WHY DO WE SRATCH based on journal A SUBPOPULATION OF NOCICEPTORS SPECIFICALLY 

LINKED TO ITCH 

2. FEAR based on the journal THE BIOLOGY OF FEAR 

I also went to the Human Genome Centre joined the journal club there. 

INCUBATOR 5% CO2 



2) Gaining new acquaintances 

Yes, here I got know so many people. They all were so friendly and being here I felt that they all were 

my family. When I lost and did not understand, they would answer my enquiries. On my last day 

here, I felt sad and wonder when will I ever again got to meet them again. I was sure I will miss 

them. 

3) I can enhance my communication skill 

As I am Kelantanese, it was difficult for me to speak in standard Malay. However, here I slowly tried 

to speak in standard Malay as most of them did not understand what I have been saying. Besides, I 

also learn some of the terms they usually used, understood plus could communicate with them using 

that. 

4) Real life experiences hold such prestigious values that will complement my 

knowledge. 

It was wonderful here since I done a lot of hands-on and practical. For example, I did cell culture, 

DNA extraction, and lots more. I was sure that if I overturned this chance, I would never get it again. 

Plus, my mentor here complemented that I would never regret coming here. 

5) I can make sure my time management is top-notch 

Before I wrote ‘can’. Now, I could write my time management was surely top-notch. I came here 

early in the morning at 8.00a.m and went back to home at 5.00p.m. My time here was filled with lab 

works, reading and surfing to collect information and finished my home works given my mentors. 

6) I can learn useful tips 

The most crucial tips I learned here was ‘NEVER GIVE UP’. Observing them doing they research here, 

I found that they had never give up. Even they work when messed up and the result was not as they 

wish was to be, they did not just surrender. In spite of that, they revise the methods and improved 

that. Surely, holding to the motto would help me in pursuing my future career as they was no easy 

was for real bliss, one must go through the thorny path first. 

7)  I am sure that I will have fun 

I thought that I had said this so many times. There no doubt that this Vacation Research Programme 

2013 was really fun. It was intrigued. I will never forget this once in lifetime programme. 

8) I am looking forward to histology that always awed me 

I was never imagined that I not only could enjoy the beauty of living things through histology. 

Microscopy, I spend a good moment with it. How the cells appeared in colourful and beautiful image 

really whet my appetite. However, due to time restricted, I could not explain and reported the time I 

involved with this part. 

I could say that it was not a waste coming here. I would always remember the two months I had 

been signed here and missed the moment. 
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AND TO ALL THAT HELPED ME DIRECTLY AND INDIRECTLY. HOPE THAT I WILL MEET YOU ALL AGAIN. 

REGARDS. 

REPORTED BY, 
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