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@ (@) Outline the relationships among DNA,
genes and chromosomes

(a) State that DNA is a double helix e
comprising two strands of 2

nucleotides, each nucleotide formed of 33..
a sugar, a phosphate group and one of "Q.'

four different bases §‘
(a) State the rule of complementary base
pairing %

(a) State that each gene:
Is a sequence of nucleotides, as part of
a DNA molecule
Codes for one polypeptides
Is a unit of inheritance
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Deoxyribonucleic acid (DNA) is a molecule that carries genetic
code which is used to synthesise specific polypeptides

Nitrogenous
Base

Pentose Sugar

One strand of nucleotide
DNA has a double helix structure that comprises of two Nirtogenous

strands of nucleotides linked together that run in opposite —— D ; Bases
direction

Each nucleotide consists of:
- A deoxyribose sugar
- A phosphate group
- A base containing nitrogen

There are four types of nitrogenous bases:
- Adenine (A)
- Guanine (G)
- Cytosine (C)
- Thymine (T)

Rule of complementary base pairing:
Adenine always pair with thymine
Cytosine always pair with guanine

Sugar-phosphate
backbome




2. DNA- Nucleotide

e Two strands of nucleotides are held
N TR
PROAPhtE e cxyribose Bases together by bonds between the
sugar Molecule /\ nitrogenous bases (hydrogen bond)

g

One strand of
nucleotide is held /
together by bonds

between the

phosphate group and
deoxyribose sugar
(phosphodiester
bond)

QRRQ?\

Sugar-phosphate
backbome



- DNR, Gene &
DNA
c romosome e A molecule carrying genetic information

Genome m
N\ - e A specific segment of DNA / a specific sequence of
\” nucleotides as part of a DNA molecule
e A basic unit of inheritance-- plays a crucial role in
Cell determining an organism’s traits
e “Contains instructions for making a protein”: codes for one
polypeptide through the process of transcription and
translation
e Eg a DNA molecule contains eye colour gene which codes
for pigment protein that gives our iris colour

Chromosome

Gene
Chemical bases

DNA Chromosomes
e DNA double helix wraps around proteins to form a compact
structure known as a chromosome
e Each chromosomes contains many genes
e Humans have 46 chromosomes
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(e) State that DNA is used to
carry the genetic code, which
is used to synthesise specific
polypeptides (details of
transcription and translation
are not required)




GLED

transcription & transiation

TRANSCA\PTION

TRANSLATION

Transcription is the process by which the DNA
template is used to make a single-stranded
molecule called messenger RNA (mRNA) by
complementary base pairing

Translation is the process by the ribosome reads
the sequence of mRNA codons to make a
polypeptide, which will fold into a protein
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(f) State that genes may be
transferred from the cells of one
organism to the cells of another
to form transgenic organisms




Genetic
Engineering

- Genetic engineering is used to transfer genes

Torge) qene Torgeh gene ‘*rac] e from the cells of one organism to the cells of
3 L oy s : :
S— _——s | — another to form transgenic organisms
5;. \%/i"b
D\ - The transferred gene can express itself in the
AATTC recipient organism.
Plosmid 6 &
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(g) Briefly explain how a gene that
controls the production of human
insulin can be inserted into bacterial
DNA to produce human insulin in
medical biotechnology




’ Transfer of human insulin gene into bacteria E.coli

NE CLED
] [ ] | |
EenEllc englnee"ng 1)  Human insulin gene is isolated by adding restriction enzyme that cuts the

gene, producing sticky ends.
Bacterium Human cell 2) Plasmid from E.coli is cut with the same restriction enzyme. This
' j produces sticky ends complementary to those of the insulin gene.
3) Mix the plasmid with the DNA fragment containing the human insulin gene.
The human insulin gene will bind to the plasmid by complementary base
pairing between their sticky ends, forming recombinant plasmid

. SEGER
1 @ -

Plasmid DNA\

& 4
- \\ / 7 / 4) Add the enzyme DNA ligase to seal the nick.
| iscutwith \/ o Y 5) Mix the recombinant plasmid with E.coli bacterium. Heat shock or

enzymes.

electric shock is applied to open up pores on the cell surface
membrane of the bacterium for plasmid to enter. The E.coli that

3. Plasmid is

rentroduced (G contains this recombinant plasmid is a transgenic bacterium
} 6) The transgenic bacteria are placed in large fermenters under optimal
4 Engineered . Foo @ conditions for growth and reproduction. Fermenter consists of:
producing insulin. - e anutrient broth containing glucose water and salts
X e  Optimal temp = 37 degree celsius
= e Optimal pH
5. Insulinis —Hun"llﬁ‘n A l f .
e eed 1o N ° ir supply for aeration
Prsdlin. -men i e Stirrer to mix substances evenly
6. fm
S | lin injected int: . . . .. g
G miscted into 1) At the end of fermentation, insulin protein is extracted and purified before

e it can be used.
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(h) Discuss the possible benefits and
ethical considerations of genetic
engineering, in medicine and
production of economically
important plants and animals
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Human insulin production

0o
o

Low cost and high yield
production: medicine
becomes more affordable

Does not induce allergic
response or immune rejection
in the patient as the insulin
produced is identical to
human insulin.

Lesser risk of contamination compared to
insulin obtained from the pancreas of
animals.

Ethical concerns of vegetarians or
religious groups can be overcome.
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Agriculture
@ Genes that allow crops to survive in harsh Genetic engineering enables
6964 environment such as drought or reduce development of crops capable of
'I-"l_ maturation period can be introduced into producing insecticidal proteins.
~ Y crops, which can increase food production This may reduce environmental
pollution as less pesticides are
used.

Lower cost for farmer which can be passed

on to the consumers Pesticide resistance genes can
be introduced into crops so that
crops will not be affected by

Genetically modified crops with pesticides use, increasing survival
enhanced nutritional value can be of crops
used to supply nutrients to people




uu:ibﬂw

9
&
@

T

Insect pests may develop resistance to the
poison produced by the plant.

Useful insects such as insects that help with
pollination such as butterfly and bees may be
killed indiscriminately by the toxins produced
by GM crops

Pest-resistance may be spread to weeds through
cross-pollination, producing super weed

Upset the ecological balance.

Potential health concerns including allergen
transfer, transfer of antibiotic resistance,
unknown health effects.

World food production would be controlled by a
few biotechnology companies.

Companies produce GM plants that produce
sterile seeds means farmers have to purchase
new seeds every year, which is a burden to the
farmers
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4 Unnatural to mix genes across species/ tampering
> with nature

GM food labelling is not mandatory in some
countries. Consumers might be unaware that they
are purchasing and consuming GM products.

GM food might not have been adequately tested,
which means the long term impact it has on human
is unknown

o

Genetic engineering may lead to class
distinctions. Only individuals with sufficient
financial means can afford certain gene
technologies.

Morally wrong to exploit animals for medical
research, especially when the animals are
designed to suffer.



MEET THE
OVERMUGGED TEAM "3

All our tutors have between 7-13 years of -
teaching experience and have guided \ :

countless batches of students to excel at

‘O’ Levels & ‘A’ Levels.



LOCATIONS

We have classes across 7 locations in

Singapore, with 3 main branches.

TUTORS

We have a team of 20+ tutors, each

specialising in their respective subjects.

RESULTS
About 70% of OVERMUGGED students

score an A1/A2 at ‘O’ Levels/ ‘A’ Levels.

STUDENT UNDER OUR CARE
We have about 700+ students under our

care which we work closely with on a

week-on-week basis!

SOME S

SG FASTEST GROWING
TUITION BRAND

We believe in uplifting the student community!

l OVERMUGGED, 'Q' Levels Channel

SUEEEES® T 6,214 subscribers

=] OVERMUGGED, 'A' Levels Channel

A e 2,778 subscribers

One of SG largest Telegram student community



LEADERS IN THE
CHANGING
EDUCATION
LANDSCAPE

Our efforts to go out of our way to
support our students were captured by

local new publications.

OVERMUGGED was SG first tuition

center to host large scale mock exam!

Our student’s needs comes first!

Vulcan Post ©
h-@

Overmugged launched a tuition subscription plan for ‘0" Levels subjects to make education
more affordable and accessible, and has achieved a six-figure revenue in its first year.

One Primary 6 student who is sitting mock exams told TODAY: "I feel stress
didn’t do any exams all the way until prelims and PSLE... I'll be unfamiliar wit
environment and | cannot concentrate."

l | VULCANPOST.COM
OVERMUGGED: This 28-year-old built S'pore’s first online tuition subscription
service

shares

© You and 8 others 1comment 5

1l Like (O Comment /> Share

p—_ A?c'_o‘:_“f =
With midterms scrapped, students
take mock exams at tuition centres

TODAYONLINE.COM

Hundreds sign up for tuition centre mock exams costing u
scrapping of all mid-year school exams

0w 53 Sl

oy Like

Many in Primary 6 and Secondary 4 seek
10 build experience ahead of na

P6 and Sec 4 students flock
to tuition centres for mock
exams after scrapping of
school midterms

Wong Shiying
The Straits Times
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BUKIT TIMAH
TanKahKee

2 min walk from Tan Kah Kee
MRT.

Kovan
Upper SerangoonRoad

5min walk from Kovan MRT.

MARINE PARADE
PARKWAY CENTER

Upcoming TE line in 2024.

TOAPAYOH
CLASSROOM

Conveniently located near Toa
Payoh MRT

JURONG EAST
CLASSROOM

Right beside Jurong East MRT

WOODLANDS
CLASSROOM

Right beside Woodlands MRT

TAMPINES
READY IN 2024

Right beside Tampines MRT



OUR SECRETTO
PRODUCE TOP
RESULTS?

We work hard consistently alongside you,

week in, week out.

We grind hard when no one is watching
because we know that when it comes time for

exams, we will be one cut above the rest.



LEARNING RESOURCES

Topical, Thematic, Mock Test, Mock Exam,

Prelim Prep, Practical Prep
Wait till you see the resources our own students get!

[ES———.

Revision booklets, extra cheatsheets,

Practical Assessment booklet

overmusern

Uppe Secondary IP Physics 2023

s me s reeicnlwerec
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WELFARE; ALLDAY
EVERYDAY

REFERA
JUNIOR!

Unlimited snack shelf




Our Policy
No deposit fee.

No extra material fee.
Unlimited access to study lounge.
Unlimited snacks.

Free consultations.

Special discounts for holiday program.

TUITION RATES

$80/Llesson
$85/lesson (weekend)

$90/lesson
$95/lesson (weekend)

$100/lesson
$105/lesson (weekend)
10% if signing up for 2 'A’ Levels subject & above

Fees are collected at the start of the term
(every 3 months).



YEAR

TERM1:NOV - JAN
Topical Recaps

Key highlight: Christmas Party

TERM 2:FEB-APR
Topical Mastery

Key highlight: March Holiday Cohesion Program

TERM 3: MAY -JUL
Prelim/EQY Preparation

Key highlight: Mock Prelim/EOY
TERM 4: AUG - OCT
‘0’ Levels / ‘A’ Levels Preparation

Key highlight: Mock Exams, Science Practical Assessment
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mailto:overmugged@gmail.com
http://www.overmugged.com/
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