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How to use this book Heinemann Biology 2 6th edition

Heinemann Biology 2 6th edition has -
been written to the new VCE Biology Case study T e e

Study Design 2022-2026. The book
covers Units 3 and 4. Explore how to
use this book below.
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Chapter opener

Chapter opening pages link the | associated issues, and the N
study design to the chapter i historical development of S R e

addressed in the chapter is
clearly listed. To help you find
where each outcome is covered in
the chapter, the relevant section
numbers are written in bold.
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Learning outcomes

Biochemical pathways:
Cellular respiration

Energy s ita or fe. Whether growing, moving, reproducing, responcing or
excreting living “Using energy’

energy from one form to another, and transferring it from one place to another.
Energy i produced via several biochemical pathways that have evolved over time.

B the e of i chape you il hve an urcerstain ofochemicl
d how

- e hvmg e i e aner ey need o survie.

You will lso learn how cells acust their metabolism to account for changes in
biachamical

iweys are bing expored
Key knowledge

Cellular respiration as an example of biochemical pathways

 the main inputs,outputs and focations of gycolysi, Krebs Cyce and.
electron transprtchain inluding ATP yild (deta of biochermical pathway
mechanisms are not required) 7.1

- the locaton, inputs anithe difference in utputsof anaerabic fermentaton in
animals and yeasts 7.2

Case studies place biology
in an applied situation or
relevant context. Text and
artwork refer to the nature
and practice of biology,
applications of biology and

2.1 Cells
 revison |

s are the basic structural and funcional uits of e on Earth, The cell theory is
e of the fundamental principles of bology, and describes the properties of cells.

types: Each type of
cell place to sustain lfe.

sructures na cel. Eampes incode
Golg apparats, mitochondra

Vaccination
The most important efforts to climinate viral discases focus on vaccinating the
population. By presenting the immune system with the antigens from the virus,

iemory cells can be made, ensuring that even if people do come in contact
with the virus they will not become il or spread the virus t© others. Vaceines,
however, can only be made for known viruses that have been studicd and had
their antigens replicated in the laboratory. It is not possibl to vaccinate against
a virus until after it has been observed in the population. New viruses such as
SARS-CoV-2 (COVID-19) are always going to be a problem for health authorites
as the development of new vaccines 1 ing which many people can
‘become il and even die. Influena viruses are of particular concern because they
can spread rapidly, make people very il and overwhelm health systems, especially
as the second wave of infection usually occurs among health professionals treating
those who were infected carly in the epidemic.
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Finding a vaccine for COVID-19

To infect a cel a virus must insert s genetic material nto a

Chappell and Dr Dan Watterson, working at The University of

“molecular clamp'. This is a protein which stops the coronavirus
proteins from uncailing so that when they are introduced to the.

the appropriate antibodies generatec.
Research such as that being done at The University of

researchers, co-ordinated throuigh the Coalton for Epidemic
Preparecness Innovations (CEPI), working together to develop.
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CovD1. s,

Sroung s ConTihe oo 1t
coronaviuses their e

diseases. CEPI
2 number of new, deadly diseases, such as Ebola, when it was
cogn
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 allorganisms are composed o e

i cells come rom pre.esisting cos

e cll st basic organisationt unit of i things.

Alltypes of cells perform similar basic processes and many also carry out highly

specialsed functions (Figure 2.1.1). The actiities of cels require considerable

e o R = i Toss b ol
called biomolecul dto exported

Tromthe el Allof thes procssse rs catalysad (sed up) by enzymes an ars

jochemical
operating sequentially along a complex Itegrated chernical pathway in which each
step s tightly controled

Revision

Revision sections contain vital
§ information from Year 11.

Determining blood groups for successful transfusion

“The firstsuceessful human-to-human blood transfusion is .

- e respiration: temperature, g
eprted to have ocured in the 1800s. At tha tme, a lood A
availability and oxygen concentration 7.3 transfusion was a risky procedure. It might help a patient, but -
Biotechnological applications of biochemical pathways it could also make them much worse. Ths is because human - .
o oo blood groups (ABO) were not cscovered unti 1901 and the -
“se;a "‘W;'z“ ' of anaerobic fermentation of blomass for biofel idea that transfusions should be matched to the recipient's &
production. 7. blood group was not suggested until 1907. L 3
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FIGURE 2.1 Thre are mony diferet types of sl i the human body, each carryng out
specased funclons
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Selection and screening of transformed bacteria

BioFile
BioFiles include interesting
information and real world
examples.

tolactose, 5o s i th actve site of

reporter gene is not produced. Therefore, bacteria transformed with recombinant

releasing ablv reacton product,
Using agar platescontaiing Xl s an
easy way to see whether cel produce
Baalactosdase.

S colonies (Figure 4.2.13).
Bacteri transformed with the recombinant plasmids are then taken from the
agar plate and cultured with nutrients in order for them to replcate and produce
the protein (e.g insulin) encoded by the target DNA.
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“The A and B blood type antigens are carbohydrate molecules.
attached to proteins and lipids n the red blood cell membrane
“The structure o the carbohydrate makes the A antigen different
from the B antigen. I the blood type transfused nto a patient
is diferent from the patient’s own blood typs, an immune

FIGURE 8.2 Agalutination st red bood cls have clmped

transtused
and will bind to their antigens.
agglutination) of red blood cells (Figure 8.1.2), Agglutination
destroys the red blood cells, which
throughout the body, and so can resultin severe anaemia and
even deah,

“The presence or absence of A and B antigens on the surface.

An individual wh
serious bleeding will receive a sae, anfigen-matched
transfusion. Blood group matching is a fary simple
and quick procedure in which antibodies to the blood

today with

of red blood cels etermines whether the blood group s e e o
A8 or AB. Group O blood has neither A nor 8 aNUems on oot orcer Lo icentiy the correct blood group for
the surface o red blood cels (Table 8.11).fthe bood D€ ranctsion The antibodies for antigen gCalec
" ‘anti-A' lled
blood type, an immune response may be elicted by the. “anti-B'. The matching antibody and antig are never
e found in the same individual and when til are mixed,
the blood wil aggutinate (clump tgethel
TABLE 811 Th four it blond grugs, s determned b he it
reence o b of A B agens.
A patent has presented t the emergenc flepartment
ofthe local hospitl neecing a blood ranlision. The
plates below show the resutsof the test fied out to

determine the patient’ blood group.

Case study: Analysis

These case studies include
real-world data that can be

x...........................I......

Wentfy s

analysed and evaluated.

expressed
L P P PP PP plsmid sppear vhe.
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UNIT 3 ¢ Area of Study 2

Area of Study S prmmm,  dmm,

review Hwbhmlpthwyg“d ; S S o b

Each area of study concludes :

with a comprehensive set of

exam-style questions, s ’

including multiple choice B .

and short answer, to ST "

support you in your exam ;

preparation. A T

Section summary | . Chapter review

Each section includes ; : s { Each chapter concludes with a list

a summary to help you of key terms and questions that

consolidate key points — . testyour understanding of the key

and concepts. Koodedgomdndertardg L, T . knowledge covered in the chapter. :
.................... | BRI |

Section review , ’

: =

Each section concludes = ==——1-@

with questions that test

your ability to recall,

explain and apply key

Gas production

concepts.
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Icons . Glossary
This icon is used to alert © Key terms are shown in : )
you to engage with auto- bold throughout, and listed
corrected questions through i at the end of each chapter.
Pearson Places. : A comprehensive glossary
at the end of the book ¢+
WS i defines all key terms.
S . . Answers
These icons indicate when it is Comprehensive answers for all
the best time to engage with a section review, chapter review and
worksheet (WS), a practical activity : Area of Study review questions are
(PA) or exam questions (EQ) in provided via Heinemann Biology 2
Heinemann Biology 2 Skills and . Reader+ 6th edition. :
Assessment book.






