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and conditions of this non-exclusive licence
and the limited warranty for the Product.
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not agree to these terms and conditions,
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1. Licence Grant
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Copyright in the Product (which includes
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incorporated in the Product, including all
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owned by the Licensor and/or its
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copyright laws. The Licensor grants you
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Use the Product on your computer. The
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no way place the Product in the public
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copyright in the Material. You agree to
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copyright.

3. You may not:
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engineer, decompile, or adapt the
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electronic, digital whatsoever without
the written permission of the Licensor.
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alter any copyright or other proprietary
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4. Termination
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conditions of this agreement will result
in the automatic termination of this
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copies of the software and
accompanying documentation.

5. Warranties
To the extent permitted by law, the
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Foreword

Biology is fantastic because
it's both complicated and,
when you finally get to some
understanding, beautiful!

Starting out as a veterinary scientist trying to understand how viruses kill, and how we might prevent that,

I made a chance discovery with my Swiss colleague, Rolf Zinkernagel, that led to us sharing the 1996 Nobel
Prize for Physiology or Medicine. Rolf trained as a medical doctor but, so far, I'm the only vet to win a Nobel.
We found that the so-called transplant or surveillance molecules focus the assassins of immunity, the killer T
cells, on cells that are damaged by infection or oncogenic (cancerous) changes. The following year | had the
honour of being named the Australian of the Year. When asked to write this foreword my response was: are
they thinking of Pete Doherty the musician? In a world where science communication has rapidly declined and
fake news (or gossip over the back fence) is too often the norm, | felt it was important to add my opinion to the
study of Science, specifically Biology, and say a little bit about how it can change thinking and lives.

| am passionate about promoting an evidence-based view of reality: my most recent book, The Knowledge
Wars, describe the ‘warts and all' view of science for non-scientists, even for people who don't like science.
That's the great thing about biological science. It may be a surprise to some arty types, but science does teach
you how to write clearly and concisely, though we're no good at fiction! So far I've published a diverse range of
general books about science and the scientific life: A Light History of Hot Air, The Beginners Guide to Winning
the Nobel Prize : a Life in Science, Sentinel Chickens: What Birds Tell Us About our Health and our World and
Pandemics: What Everyone Needs to Know, and The Incidental Tourist.

Biology is fantastic because it's both complicated and, when you finally get some understanding, beautiful!
Of course, it is important to pass exams if you want to get into medical or vet school, or become a researcher
like me. Studying biology teaches all of us about ourselves, while strengthening important life skills such as
critical thinking, problem solving, collaboration, scientific literacy and the importance of working together. And
if you have a good basic grasp of biology, you'll understand why this discovery or that is important. It will also
help you to tell the difference between reality, hype and downright lies. The VICscience Biology series tackles
some of the big ethical issues and teaches students how to think scientifically and question ideas.

Now, having been involved in infectious disease research (especially immunity) for more than 55 years, I've
handed over my research lab (plus whatever grant money | bring in) to my younger colleagues. I've still got
stuff to say, and my focus now is on writing more books. Part of the delight of being a senior researcher is to
see those who've worked with you mature and become great scientists. And it starts for them, as it did for me,
at one place: with learning the basics and being excited by biology. Apart from allowing me to live and work in
different countries, and opening doors, in terms of social and economic mobility, being part of the unravelling
of the story of life has been immensely gratifying. There is still an enormous amount to be discovered and even
if you are not intending to be part of that, understanding the basics of biology can only serve to position you
better for any future you might be contemplating.

Dr Peter Charles Doherty AC FRS FMedSci
Laureate Professor, The University of Melbourne.
5 December 2019

VICscience Biology VCE Units 1 & 2 9780170452465



Author team

Xenia Pappas

Xenia Pappas is a Biology teacher with more than 30 years’ experience. She has taught across

all sectors of the Victorian education system, including time with the Zoo Education Service

and Museum Victoria. She has held leadership roles within the Department of Education’s

Gifted Education Unit as well as Head of Year and Head of Biology for many years in schools.

Xenia has always worked to engage her students by offering alternative approaches that

taps into a range of learning modalities. As a long-time author of Biology and General

- Science resources, Xenia has developed a well-rounded knowledge and understanding of the
4 : curriculum from Year 7 to VCE and works to deliver the curriculum in a manner that addresses

the individual needs of students.

Ann Cathcart

Ann Cathcart (MEdAdmin, BSc, DipEd) has extensive experience in the development of
scientific curriculum content of a biological and scientific nature. She also has vast experience
in the publication of materials for learning. Ann brings specific skills to an authoring role.

She is a current and practising secondary school teacher who has taught Years 2-12 in

many Australian school systems, predominantly in senior Biology and Chemistry, for more
than 40years. She has also managed school science departments in positions of Head of
Science and Head of Biology. Ann has worked in science-related industries, such as medicine,
agriculture and mining, and at the tertiary level in medical education. Ann understands
secondary students. She has addressed stakeholders’ needs in each part of her career. She has written educational
materials and loves doing this. While applying attention to detail based on a strong technical background, she
demonstrates a passion for enabling others, including her students, to achieve an outcome.

Dr Tony Chiovitti

Tony Chiovitti attained a BSc (Hons) at the University of Melbourne in 1992. He completed
his PhD at the School of Botany, University of Melbourne in 1997 investigating cell wall
biochemistry of Australian red algae and algal evolution using gene sequences.
He has eight years of postdoctoral research experience in Australia and overseas with
biochemical studies of bacteria and microalgae, including collaboration in the first
phytoplankton genomes to be sequenced. He obtained a Dip. Ed (2004) and joined
\\ the education team at the Gene Technology Access Centre (GTAC), Parkville, Victoria
b\ becoming Deputy Director in 2012. Tony has developed and delivered educational programs
for students and professional learning programs for teachers on the themes of cell and molecular biology,
bioinformatics, immunology, ecology and evolution. He has also led educational programs that enable secondary
school students to contribute as citizen scientists to biological research projects.

Dr Amanda Clarke

Amanda Clarke's interest in biology started when she was a child. Initially, she wanted to
be a veterinarian, but at university she became fascinated with genetics, microbiology and
immunology. She was granted a PhD in Immunology from the University of Melbourne
for her studies into house dust mite allergy. While studying, she also taught practical
classes at several universities and thoroughly enjoyed opening her students, minds to the
wonders of medical research. Amanda then decided to become a Biology and Chemistry
teacher. She developed a special interest in the biomedical applications of nanoscience and
nanotechnology. She was part of a team at St Helena Secondary College who won a Victorian
Government Education Innovation Award for the development of a nanotechnology curriculum at the school.
Amanda is still teaching Nanotechnology and Biology and thoroughly enjoys it. She is currently employed as a
learning specialist at Balwyn High School.

9780170452465 VICscience Biology VCE Units 1 & 2



Adrianne Harrowfield

Adrianne studied Genetics and Microbiology at La Trobe University gaining her BSc
and subsequently received an Honours degree in Genetics. She began her scientific
career as a research assistant at the Walter and Eliza Hall Institute of Medical Research
within the Genetics Department. After two years working in research, she completed
her DipEd at the University of Melbourne and has been teaching VCE Biology for 20
years. She has been a VCE Biology examination assessor and is currently a passionate
teacher of Biology.

Susan Ryan

Mrs. Susan Ryan BSc(Ed), BSc(Hons) has taught Senior Biology for many years in all areas
of secondary education, as well as tertiary level and Foundation year Biology. Her long
involvement in writing trial exams for Units 1-4, as well as for VCAA exams, and practical
and course chapters; working in zoo education and specialised laboratory courses; and
working with many overseas students, has given her a comprehensive understanding of
the needs of students and requirements to achieve their potential in Biology education.

Publisher acknowledgements

Eleanor Gregory sincerely thanks the following people for their assistance in reviewing and commenting on the
author's manuscripts during the development phase of this product:

¢ Natalie Cookson, Sacred Heart College, Geelong

e Tegan Tinsley, Lighthouse School

e Julie Gould, Brunswick Secondary College

e Susan Ryan, consultant

e Nicole Henry, consultant

And special thanks to:

e Nicole Henry for compiling the Area of Study reviews

e Rebecca Famlonga, who reviewed the Aboriginal and Torres Strait Islander content. Rebecca is a proud
Wadawurrung woman and Traditional Owner. She has taught and led in secondary schools for more than
20 years and is passionate about Aboriginal and Torres Strait Islander Education.

VICscience Biology VCE Units 1 & 2

9780170452465



VICscience VCE Biology
Learning Ecosystem

Textbook

Students learn through
stimulating, engaging

and scaffolded content,
activities and investigations.
All content can be directly
mapped to the VCAA VCE
Biology Study Design.

A+ Biology Study Notes
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Logbook
Students record all their
investigation materials in
one place for assessment
and authentication
purposes as required by
the VCAA VCE Biology
Study Design.

Teachers expand their teaching
and students reinforce their
learning through the rich
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- TO THE STUDENT

To the student

The VCE Biology course comprises both key knowledge and key science skills components, which will be
assessed throughout your studies. We understand that undertaking VCE Units 3 & 4 can be an exciting but
sometimes overwhelming time. You will learn a lot of content and develop scientific skills throughout a very
busy year that will culminate in an external assessment. We have taken these stressors into account when
designing the VICscience Biology suite of products. You will not need to go beyond these learning materials
to study VCE Biology; they have been designed to work in unison so you can achieve at your best.

10 steps to study success

Ensure you take time to read the 10 ways we have organised your VCE biology study journey. You will see
that at various stages in your studies, different aspects of this textbook will be more useful. Whether you
are learning new concepts for the first time, reviewing what you have learnt or preparing for tests and exams,

spending a little time now getting to know your textbook will help you reach your learning potential for
VCE Biology.

@ Focus on the Study Design
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What's inside
acell?
Eukaryotic cells have a plasma
membrane that encloses its
cytoplasm. Within the cytoplasm,
many different membrane-
bound organelles, such as nuclei,
mitochondria and chloroplasts,

1 Cellular structure and function
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Multicellular
organisms and

how they obtain
their requirements
are discussed in
Chapters 3 and 4.

Eucalypts, like all other plants,
photosynthesis. Photosynthef
(sugars) to fuel cellular activ|
Sun. How do plants utilise t/
stems whose cells contain ¢
called chlorophyll.
Chlorophyll is able to abs
Photosynthesis is a series of
of the chloroplast (Figure 1.2,
to provide more surface ares

Note:

The process of
photosynthesis is
explained in detail in

Unit 3 of this course. | with the enzymes necessary

enable cells to perform many o
. different functions at the O
same time.

We have made further connections
throughout each chapter using margin
Notes, which offer further explanation
and Connect boxes, which link content
to other relevant chapters where more
information is provided.
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We have listed all the key terms at the
beginning of each chapter.

You can use the flashcards study tool
to learn and review key terms with their
definitions, and assist with pronunciation and
spelling of key vocabulary.

Key science skills are examinable in the
external assessment and therefore are a
significant and important part of the course.
To further develop and refine all the key
science skills set out in the course, complete
the activities in the accompanying VICscience
Biology Skills Workbook.

Signposts to workbook (—
activities are found throughout WB
the textbook. Look for the

Workbook icon.

Credits

At the beginning of each chapter, use the
Remember statements under the key terms
list to bring previously learnt concepts to the
front of your mind. Stronger foundations
of knowledge make learning more difficult
concepts easier.

The VICscience Biology Skills Workbook
provides you with stepped =

questions to help you to
engage your past learnings. @

Pictures tell a thousand words and are key
in strengthening understanding, so ensure
you look carefully at each figure and read
the labels and captions so that you can
understand what it is telling you.

Alamy Stock Photo/Science Photo Library

Escherichia coli cell, showing internal
structure. Note the nucleoid region in the top middle
of the cell.

Sometimes words and pictures are not enough.
Some of the key knowledge has been explained
in videos. Look for the video icons
throughout the chapters as these
animated videos will help you to
understand and make connections
between content.

Sometimes you will need to use
mathematics to analyse your data.
We have presented mathematical
relationships in context by providing
step-by-step instructions on how to

9780170452465

perform mathematical calculations in
Worked examples.
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p Important ideas, concepts and theories are
summarised in Key concept boxes.

O-vr KEY CONCEPTS

»  Cloning can be accomplished using either embryo »  Cloning can be used to conserve rare and endangered
splitting or nuclear transfer, and results in the plant species.
production of an individual genetically identical to the  » Mass production of plants often uses the method of

DNA donor. micropropagation.
Animal cloning is used to increase the number of

breeding animals with naturally occurring desirable

traits

Concept questions 8.3
1 Define cloning. 5 What are some of the ethical considerations in cloning?
2 Distinguish between cloning using biotechnology and

cloning through processes such as fragmentation and

HOT Challenge _a#

vegetative propagation. 6 In general, people are comfortable with cloning plant
3 Explain how embryo splitting is different from nuclear species but not animal species. Why is this?
transfer.

4 List two advantages and two disadvantages of using
cloning in agriculture.

Concept questions follow each key
concept box. These questions will help you to
determine whether you have fully understood
the content before you progress further in the
chapter.

If you are feeling confident with the
concepts you can give the HOT Challenge
a go! This question is more difficult and may
need further research. It will extend your
understanding to a higher level.
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H Patterns of inheritance { %
. : N Developed exclusively by Souther Biological
. Background N
. | Barley (Hordeum vulgare) was ong® INVESTIGATION 7.1
. )
*.J than 100 countries. Barley has i Patterns of inheritance in heterozygous barley seeds
vgene with two alternative a.ILd' Background
*wgtype whereas thy ¢* Barley (Hordeum vulgare) was one of the first cultivated grains. A member of the grass family, barley is now grown in more
R than 100 countries. Barley has 14 chromosomes in each somatic (body) cell and self-pollinates sexually to reproduce. A single

‘gene with two alternative alleles controls pigmentation in barley. The allele for pigmentation results in the dominant green
phenotype whereas the allele for no pigmentation results in the recessive white (albino) phenotype. In the heterozygote, the
PR ' TP expression of the dominant green pigment masks any expression of the allele coding for no pigment (albino).
%l 8b.
. Filter paper . Aim
. .
Disposable plastic Petri d* To perform a monohybrid cross and predict phenotypic ratios
.

What are the risks in this u?-_ Time requirement

3 20 minutes

> Same people may be gluten if,
3 seeds. 5 Materials:
H :'.. » 25 seeds of genetically selected barley »  Plastic pipette
. Method . * » Filter paper > Forceps
. N

"s,| » Disposable plastic Petri dish

. 1 Place a piece of filter paper in th{ G i "

.-

“

in the bottom of the dish. &

'.. 2 Soak the filter paper with tap‘-{
3 Sprinkle the seeds evenly o
*« (approximately 1cm age* Method

"% evthg Potyigire " 1 Place a piece of filter paper in the bottom half of the Petri dish. Trim the paper as necessary so that the paper lies flat
in the bottom of the dish.
Soak the filter paper with tap water, using a pipette. Remove or drain any excess water that is not absorbed by the paper.
Sprinkle the seeds evenly over the moistened paper in the Petri dish. Be sure the seeds are evenly spread out
(approximately 1cm apart),
Place the Petri dish with seeds on a bench with sufficient access to sunlight, ensuring they remain at room temperature.
Water the seeds twice a day using a pipette to prevent them from drying out. This process of twice
i daily rehydration should continue until the barley seedlings reach 2 cm tall (Figure 7.16). This will take
Conclusion -, approximately 1 week
Conclusion

What are the risks in this investigation? How can you manage these risks to stay safe?

Some people may be gluten intolerant or alergic to particular Do not eat seeds. Wash hands thoroughly after handiing
eds.

Lessanthae,
L+Yased on your indiVt.
5 If presented with 120 ser,

EES

Summarise your findings of thi:
pigmentation in barley.

@

. Summarise your findings of this investigation, commenting on your hypothesis and the mode of inheritance for
<> pigmentation in barley.
Taking it further

In this investigation you have conducted a monohybrid cross. What type of investigations could you conduct to
demonstrate a dihybrid cross and a sex-linked cross? These are discussed later in this chapter.

Taking it further

.
.
.
.
.
.
.
.
.
.
.
.

In this investigation you have ¢
*4 demonstrate a dihybrid crosgs"

. )
febevenet

VICscience Biology VCE Units 1 & 2

You will collaborate, explore and discover the
living world through practical activities and
investigations and also come to appreciate the
collegial nature of Biology.

Complete short, hands-on tasks designed
to clarify or reinforce a concept through the
Activity boxes.

ACTIVITY 2.1

Identifying stages of the cell cycle

The cell cycle describes the sequence of events from one cell division to another. Mitosis i
cycle and is itself divided into a number of stages.

What to do

Part A

1 In the middle of an A3 piece of paper or other surface, draw a graphic depicting the
graphic similar to Figure 2.3. Alternatively, you could create an infographic or digital

2 Create four chromosomes from items such as beads, string, pipe cleaners or any othe|

Explore key knowledge and develop, use
and demonstrate the key science skills through
the Investigations. Investigations provide:

e guided instruction on the materials
e method

e collection

e analysis of results

e discussion.

Investigations are not without risks and
part of learning to work like a scientist is
learning to work safely. Risk assessment
tables highlight the risks of the investigation
and provides suggestions on how you can
minimise risks.

Taking it further questions found at the
end of some investigations provide you with
ideas on how you could extend or adapt the
investigation for further study.

Remember that investigations work hand-in-
hand with your logbook, which is where you
record all your:

investigation observations

ideas

data

analysis

discussion and conclusions.

Your logbook is an important
assessment and authentication tool.

9780170452465



The best way to prepare for exams is to
use past exam questions. Area of Study
reviews at the end of each Area of study

At the end of each chapter you will find a
Branching out activity. This material is
extension and non-examinable. It examines

EXAM TIP
Mechanical
digestion
decreases the

size of the

food; chemical
digestion
decreases the size
of the molecules.

allow you to check your knowledge
by completing difficulty-graded
exam-style questions. The answers

to these are at the back of the book.
Look for tips in the margin that point
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