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INNOVATIONS IN TEACHING & LEARNING COMPETITION

ABSTRAK

Pelajar dewasa mempunyai keperluan dan tanggungjawab yang unik
seperti bekerja sepenuh masa, mempunyai keluarga, dan terlibat dalam
aktiviti lain yang memerlukan masa dan tenaga. Oleh sebab itu, pelajar
dewasa memerlukan pendekatan pembelajaran yang fleksibel dan mudah
diakses untuk membantu mereka menyelesaikan pengajian mereka dengan
jayanya. Penggunaan portal membolehkan pelajar mengakses
pembelajaran secara dalam talian, membolehkan belajar di tempat dan
masa yang sesuai dengan jadual dan keperluan mereka. Melalui
pendekatan pelaksanaan amali secara hibrid, pelajar menghadiri kelas
amali secara fizikal dan secara dalam talian menggunakan platform
pembelajaran maya. Dalam konteks ini, buku interaktif H5P merupakan
alat bantu mengajar yang berguna dalam menyediakan aktiviti
pembelajaran yang menarik dan interaktif untuk pelajar. Buku interaktif
H5P membolehkan penyediaan aktiviti pembelajaran yang berbeza seperti
teks digital, penggunaan gambar yang berkualiti, penggunaan video yang
berkaitan, penyediaan arahan yang jelas untuk amali fizikal dan simulasi,
pautan simulasi amali, dan pautan laporan amali atas talian. Dalam subjek
Biologi Molekul, buku interaktif H5P dibangunkan untuk menyediakan
aktiviti amali seperti 1) pengenalan teknik pemotongan oleh enzim
pembatasan; 2) elektroforesis gel; 3) transformasi dan; 4) pemblotan
Western. Penggunaan buku interaktif H5P juga mempunyai kelebihan
dalam memberikan maklum balas segera kepada pelajar, membolehkan
mereka memahami konsep asas teknik molekul biologi dengan lebih baik
disamping dapat menyediakan laporan amali atas talian yang lebih
bersistematik dan teratur. Kesimpulannya, penggunaan buku interaktif H5P
adalah satu pendekatan pembelajaran yang inovatif dan berkesan dalam
pelaksanaan amali hibrid subjek Biologi Molekul. Ini dapat memastikan
pemahaman pelajar tentang konsep molekul biologi dan memberikan
maklum balas segera dalam pembelajaran mereka.

OBJEKTIF

1. Memudahkan pembelajaran jarak jauh atau pembelajaran kendiri: Buku
interaktif H5P boleh digunakan untuk memudahkan pembelajaran jarak
jauh atau pembelajaran kendiri dengan menyediakan akses kepada
bahan pembelajaran dalam talian.

2. Meningkatkan penglibatan dan motivasi dalam pembelajaran: Dengan
menggunakan ciri interaktif dan multimedia, buku interaktif H5P boleh
meningkatkan penglibatan dan motivasi dalam pembelajaran amali
biologi molekul.
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Pelajar boleh berulang kali menjalankan simulasi amali yang
diintegrasikan dalam buku interaktif H5P.

2. Pelajar boleh merujuk secara

terus

terhadap sumber

multimedia yang bersesuaian untuk meningkatkan pemahaman

3. Pelajar boleh menghubungkaitkan

hasil amali secara fizikal

dengan jangkaan untuk memahami amali yang dijalankan

KEBOLEHGUNAAN

Digunakan untuk pelajar SA 2022/2023 ketika sesi Minggu Intensif
PPPJJ SA 2022/2023. Seramai 50 pelajar berdaftar untuk Kursus
JIB322 Biologi Molekul wajib menggunakan Buku Interaktif HS5P
untuk memahami amali yang di adakan. Pautan laporan amali yang
disertakan dalam Buku Interaktif H5SP membolehkan pelajar dengan
mudah menghasilkan laporan amali atas talian dari semasa ke
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Restriction Enzyme Chapter Instructio!
Restriction enzymes were named based on their ability to restrict or limit the growth of certain bacteriophages (viruses that infect
bacteria). These enzymes were first discovered in the late 1960s by researchers studying the molecular mechanisms of phage
infection in bacteria

2. Understand the

During these studies, it was observed that certain bacterial strains were resistant to phage infection, while others were not. This
led to the discovery of restriction enzymes, which are produced by bacteria as a defense mechanism against foreign DNA, such as
that of a phage.

The term "restriction” refers to the fact that these enzymes restrict the growth of phages by cutting their DNA at specific sites,
rendering them unable to replicate. The term "enzyme" refers to the fact that these proteins ca'
cuts the DNA.

A restriction enzyme, restriction endonuclease, or restrictas nzyme that clea

ognition within molecules known as restriction sites. Restriction enzymes are one class of
group of enzymes. Restriction enzymes are commonly classified into five types, which differ in their structure and whether they
cut their DNA substrate at their recognition site, or if the recognition and cleavage sites are separate from one another. To cut

s DNA into fragments at or near specific
f the broader endonuclease

the third chapter is Virtual Lab, and the fourth chapter is the Practical Report. Below are

1. Read all the instruc
instructions.
3. After finishing with this chapter, go to the next chapter (Introduction)

Chapter Introduction:
1. Read the introduc
2. Understand the toj
3. Observe the image(s) to get a better explanation
4. Play the video (You!
talyze the chemical reaction that 5. After finishing with this chapter, go to the nex!

Chapter Physical, Online and Virtual Lab:

The first restriction enzyme to be discovered was Hindll, which was named after the bacter ophilus influenzae, where it 1. Read the Instruction
was originally found, and the Roman numeral Il, which indicates that it was the ond enzymi f its kind to be dis red. Since 2. Click the link prov
then, many other restriction enzymes have been dis: red and named based on the same naming c ntion.

3. Perform the physi
4. Jot down all the cru

5. After finishing with this chapter, go to the next

yuld do?
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ordingly. This part will explain how you can perform this virtual lab correctly. For the virtual labs, there are
should explore. The first chapter is the Instruction (the current page), the second chapter is Introduction,
the detailed steps that you should follow;

n:
tions on this page properly

tion topic/s of the physical, online and virtual lab

pic/s properly
tube) to understand more about the topic/s
t chapter (Physical, Online, Virtual Lab)

ided in the chapter
ical, online and virtual simulation

cial points during the processes
chapter (Practical Report)

DNA, all restriction enzymes make two incisions, once through each sugar-phosphate backbone (i.e. each strand) of the DNA
double helix ]
Perform by

¢ Recognition Sequence ¢ Cut PhySiCBl Lab 1

Enzyme ¢ Source
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EcoRI Escherichia coll
gl 3'CTTAAG 3'===CTTAA G===5" 1. Prepare

1. Restriction Digestion (Hands-on)

PCR tubes

Yourself

the reaction mixture by adding the DNA, the appropriate RE buffer and sterile ultrapure distilled water to each
as following table:

EcoRll Escherichia coll

Components
(Initial Concentration) (Working Concentration)

DNA 50ng/ul 200ng

10X Buffer weee.

Diluted Xbal 0.5U/ul

Diluted Not1HF 0.5U/ul

BamH| Bacillus amyloliquetaciens

Ultrapure Distilled Water to15ul Incubation Temperature: ...........

Hindlll Haemophilus influenzae
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Component Volume Volume Blank

Diluted NotIHF
0.5U/ul
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e appropriate enzyme volume
get this enz:
by flickin

3. Incubate

4. Store the sample

rk it again so that you are not confused.

2. Benchling (Pre:

1. Downloa
2. Upload gene bank files into Benchling account
3. Digest eac!
4. Determine
enshot all the digest result,

1. Please click on

1. Link: Virtyal Lab for Restriction
2. You need to per

into each tube separately according to the label you have provided. You need to
yme from the course manager. Once the RE is added, make sure the contents of each tube are well mixed
g the tube 2-3 times. Centrifuge in a microcentrifuge for 30 seconds.

all tubes in PCR machine at 37 Celsius for 10 hours

in a -20 C refrigerator until the next experiment. Determine that the labels on all tubes are still clear. If
diction)

d the gene bank files provided in Lab Report Section

h plasmid with NotIHF and Xbal from NEB
the bands number and length of each band generated

the link below and go through the simulation (virtual lab) for Restriction Enzyme Digest

form the simulation and take note of all the essential points.

the simulation, you need to go back to the Interactive book on this topic.




