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Getting the most from this book


This Need to Know guide is designed to help you throughout your Higher Human Biology as a course companion to your learning but also as a revision aid to be used in preparation for course assessments and for your final examination.
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You need to know


Each Key Area begins with a list of the learning outcomes adapted from the SQA course specification for Higher Human Biology. These summarise the general themes of learning within the topic.


The Key Area continues with bullet notes covering the success criteria for each learning outcome. These contain the emboldened vocabulary and phrasing needed to ensure exam success. Some terms are highlighted in green if they are defined as selected key terms.
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Key terms


The selected key terms are only a small sample of the terms you need to know for your exam. There are many more terms you need to know, which you’ll find emboldened and defined throughout bullet points in the book.
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Exam tips


Exam tips focus on areas that are tricky and are often asked about in the exam. These may contain a hint, a memory aid or a note of what to watch for.
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Synoptic links


These are references to other Key Areas in the book to show where related knowledge for Higher Human Biology can be found – these are always worth checking out.
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Techniques


These are experimental techniques with which you are expected to be familiar for your exam – we give a brief outline of each technique and its purpose.


[image: ]







[image: ]


Do you know?


Questions at the end of each Key Area can be used to test yourself on the main knowledge needed. These are in the form of extended-response questions worth between 3 and 8 marks each. Give yourself about 2 minutes for each mark, so a 5-mark question should take you about 10 minutes.


Mark your own work here: hoddereducation.co.uk/needtoknow/answers
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Area assessment


A group of ten structured questions, worth 60 marks, designed to give you examination practice across a whole area of the human biology course.


Mark your own work here: hoddereducation.co.uk/needtoknow/answers
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1 Human cells



1.1 Division and differentiation in human cells
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You need to know




•  about the division of somatic and germline cells


•  about cellular differentiation


•  the therapeutic and research uses of stem cells


•  about cancer cells
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Somatic and germline cells





•  A somatic cell is any cell in the body other than cells involved in reproduction.



•  Somatic cells are diploid, which means that they contain two sets of chromosomes that exist in homologous pairs. Each member of a homologous pair carries the same sequence of genes.



•  Diploid cells in humans have 23 pairs of homologous chromosomes.



•  Somatic stem cells divide by mitosis to form more somatic cells, as shown in Figure 1.1.



•  Germline cells are cells involved in reproduction. Germline cells are the stem cells that divide to form gametes (sperm and ova).



•  Germline stem cells divide by mitosis and by meiosis.








•  Their nuclei divide by mitosis to produce more germline cells and maintain the diploid number of chromosomes in daughter cells, as shown in Figure 1.1.



•  In meiosis, the cell undergoes two divisions, firstly separating homologous pairs of chromosomes and secondly separating pairs of chromatids to produce haploid gametes, as shown in Figure 1.2.








•  The haploid gametes contain 23 single chromosomes.



•  When gametes fuse at fertilisation, the zygote formed is diploid and has 23 pairs of homologous chromosomes, as shown in Figure 1.3.
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Key terms


Somatic cell Diploid body cell.


Homologous chromosomes Sexually reproducing organisms have cells in which chromosomes occur as homologous pairs – each parent contributed one member of each pair and the members of the pairs carry the same sequence of genes.


Mitosis Cell division which maintains the diploid chromosome number and is used in growth and repair.


Germline cell Reproductive cell that divides and develops to form gametes.


Meiosis Cell division used in haploid gamete production.
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Cellular differentiation






•  Cellular differentiation is the process by which a cell switches on certain genes to express proteins characteristic of that type of cell.



•  Other genes in the cell are switched off and so are not expressed, as shown in Figure 1.4.
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•  Differentiated cells can carry out specialised functions because of the proteins they contain.



•  For example, red blood cells have a large surface area for exchange of oxygen and have haemoglobin to carry oxygen; neurons have long fibres which carry electrical messages and can release neurotransmitters.
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Key terms


Neurotransmitter Chemical substance that passes between neurons and other structures, such as muscles.


Multipotent Possessing the potential to differentiate into any cell type from their own tissue.


Pluripotent Possessing the potential to differentiate into any cell type in the whole body.
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Stem cells





•  Stem cells are unspecialised somatic cells that can divide by mitosis to make copies of themselves (self-renew) and to make cells that differentiate into specialised cells of one or more types.



•  Embryonic stem cells and tissue stem cells are the two types of stem cell in humans.








•  Embryonic stem cells in the very early embryo are pluripotent, which means they could differentiate into all the cell types that make up the individual. This is because all the genes in embryonic stem cells have the potential to be switched on, as shown in Figure 1.5(a).



•  Tissue stem cells are multipotent, which means they can differentiate into all of the types of cell found in their particular tissue type. They are involved in the growth, repair and renewal of the cells found in that tissue type, as shown in Figure 1.5(b). For example, blood stem cells located in bone marrow can become red blood cells, platelets, phagocytes and lymphocytes.
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Exam tips


Make sure you are clear about the difference between pluripotent and multipotent.


[image: ]








[image: ]




Uses of stem cells





•  Stem cells have both therapeutic and research uses.








•  Therapeutic uses involve treatments for patients including the repair of damaged or diseased organs or tissues; for example, in the repair of corneal tissue damaged by cataracts, or in the repair and regeneration of skin that has been burned.



•  In research, stem cells can be used as model cells to study how diseases develop. These model cells can also be used to test the effects of new drugs on cells in general.



•  Stem cell research can also provide information on how cell processes such as cell growth, differentiation and gene regulation work.
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Synoptic links


You can read more about phagocytes in Key Area 3.5 (page 85) and lymphocytes in Key Area 3.6 (page 87).
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Key terms


Therapeutic Used as part of a medical treatment to repair damaged or diseased organs or tissues.
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Ethical issues with stem cells





•  Embryonic stem cells can be cultured in the laboratory. They self-renew in the culture to provide a supply of these cells for medical use.



•  Embryonic stem cells can provide effective treatments for disease and injury. However, this raises ethical issues because obtaining them involves the destruction of an early embryo.
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Exam tips


Ethical issues are tricky – remember that an ethical issue is about the morality of a decision or an action. Stem cell treatments raise ethical issues because of the use of embryonic stem cell therapies. Is it right to destroy an embryo to obtain stem cells even although doing so may save the life of a patient?
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Cancer cells





•  Cancer cells are abnormal cells that divide excessively because they do not respond to regulatory signals. This excessive division results in a mass of abnormal cells called a tumour.



•  Cells within the tumour may fail to attach to each other, spreading through the body where they may form secondary tumours, as shown in Figure 1.6.
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Do you know?





1  Give an account of embryonic and tissue stem cells.


[5]



2  Give an account of somatic and germline cells.


[5]



3  Give an account of stem cell research and the therapeutic use of stem cells.


[4]
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1.2 Structure and replication of DNA
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You need to know




•  the features that make up the structure of a DNA molecule


•  how DNA replicates, including the roles of DNA polymerase, ligase and primers


•  the purpose of the different heat treatments in the polymerase chain reaction (PCR)


•  the practical applications of PCR





[image: ]





Structure of a DNA molecule





•  DNA is a long, double-stranded molecule wound into the shape of a double helix.



•  Each strand of the double helix is made up of repeating chemical units called nucleotides.



•  Each individual nucleotide is made up of a deoxyribose sugar, a phosphate and a base.



•  Deoxyribose sugar molecules have five carbon atoms, which are numbered 1 to 5.



•  The phosphate of one nucleotide is joined to carbon 5 (5′) of its sugar and linked to carbon 3 (3′) of the sugar in the next nucleotide in the strand to form a 3′–5′ sugar–phosphate backbone, as shown in Figure 1.7.



•  Each strand of the double helix has a sugar–phosphate backbone with a 3′ end that starts with a deoxyribose sugar molecule and a 5′ end that finishes with a phosphate.
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Key terms


Nucleotide Component of DNA consisting of a deoxyribose sugar, a phosphate group and a base.


3′–5′ The direction of a DNA strand, which starts with a deoxyribose at the 3′ end and finishes with a phosphate at the 5′ end.
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•  A nucleotide has one of four different bases called adenine (A), guanine (G), thymine (T) and cytosine (C).



•  The nucleotides of one strand of DNA are linked to the nucleotides on the second strand through their bases – the bases form pairs joining the strands.



•  The bases pair in a complementary way: adenine always pairs with thymine, and guanine always pairs with cytosine.



•  Base pairs are held together by weak hydrogen bonds, as shown in Figure 1.8(a).



•  The two strands of a DNA molecule run in opposite directions and are said to be antiparallel to each other, as shown in Figure 1.8(b).
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Key terms


Complementary Applies to the specific base-pairing in DNA in which adenine always pairs with thymine, and guanine always pairs with cytosine.


Antiparallel Parallel strands in DNA which run in opposite directions. Each strand has a sugar–phosphate backbone with a 3′ end that starts with a deoxyribose molecule and a 5′ end that finishes with a phosphate.


[image: ]







[image: ]


Exam tips


You will be expected to include the names of DNA bases in your answers and not just their letters.
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Exam tips


DNA strands are a bit like lanes of traffic on a road – they are essentially the same but run in opposite directions. In your exam you may be asked what ‘antiparallel’ means. Remember the phrase, ‘same but run in opposite directions’. One runs from the 3′ to the 5′ end and the other runs in the opposite direction.
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Function of DNA





•  The DNA of an organism encodes its heritable genetic information as a genetic code.



•  The base sequence along one strand of a DNA molecule forms the genetic code.
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Synoptic links


You can read more about the importance of the genetic code in Key Areas 1.3 and 1.5 (pages 15 and 22).
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The process of DNA replication






•  Replication is the process by which DNA molecules can direct the synthesis of identical copies of themselves.



•  A copy is needed for each of the daughter cells produced in cell division.



•  Prior to cell division, DNA is replicated by the enzyme DNA polymerase.



•  DNA is unwound and hydrogen bonds between complementary bases are broken to form a fork with two template strands.



•  One template is the leading strand and the other is the lagging strand.



•  Primers bind to the template strands. A primer is a short complementary strand of nucleotides which binds to the 3′ end of the leading template DNA strand. On the lagging strand, primers are bound at intervals on the strand as 3′ sites are exposed.



•  DNA polymerase needs these primers to start replication. DNA polymerase adds complementary DNA nucleotides to the deoxyribose (3′) end of the new DNA strand that is forming.



•  DNA polymerase can only add DNA nucleotides in one direction, from its 3′ end towards its 5′ end. This results in the leading strand being replicated continuously and the lagging strand being replicated in fragments, as shown in Figure 1.9.



•  Fragments of DNA are joined together by the enzyme ligase.
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Figure 1.3 Involvement of cell division in the human life cycle





OEBPS/OEBPS/images/8-1.gif
(@) stem cells within early

embryo
- ‘ -

fertilised egg

stem cells self-renew to
produce more stem cells

liver blood muscle nerve

any of the various
types of nerve cells
in the brain

any of the various
types of cellsin the
heart

any of the various
types of cells found
in the blood

igure 1.5 (a) Embryonic and (b) tissue stems cells





OEBPS/OEBPS/images/tp.gif
&

HUMAN BIOLOGY

{~ HODDER

Key facts
at your

fingertips ‘

Graham Moffat
Billy Dickson





OEBPS/OEBPS/images/9-1.gif
? ®

normal cells lining abnormal cells divide some cancer cells cancer cells travel secondary tumours

a small breathing rapidly to form a fail to attach to each in the bloodstream form where each

tube tumour within the other and invade a to other places in cancer cell settles
small tube nearby blood vessel the body

Figure 1.6 Stages in the formation of a tumour and the production of
secondary tumours





OEBPS/OEBPS/images/6-1.gif
o-o-e_ _“_

I

06

diploid somatic  chromosomes chromatids two new diploid
or germline cell == withtheir DN~ ——>=  splitand  —  somatic or germline
with four replicated move apart cells produced
chromosomes

Figure 1.1 Stages of mitosis in a somatic cell. Note that only four
chromosomes are shown but that in humans the diploid number is 46





OEBPS/OEBPS/images/2-1.gif
MIX
Paper from

responsible sources
F.

wniscog  FSC™ C104740






OEBPS/OEBPS/images/cover.jpg
NE

Key
content
at your

fingertips

HUMAN BIOLOGY

Graham Moffat
Billy Dickson

HODDER
G s





OEBPS/OEBPS/images/10-1.gif
phosphate

deoxyribose
sugar

Figure 1.7 Short section of one
strand of DNA showing how
the sugars and phosphates

link to form a 3'-5' sugar—
phosphate backbone





OEBPS/OEBPS/images/11-1.gif
double helix of DNA

/

sugar-phosphate
backbone

complementary base
pair held together
by hydrogen bonds

3 Key
@® =phosphate
@ = deoxyribose sugar

[AC = adenine [ = thymine
& = guanine [© = cytosine

3

P
antiparallel strands showing
DNA nucleotides and complementary
base pairing
@) (b)

Figure 1.8 Features of a DNA molecule: (a) double-helix structure with strands linked by hydrogen bonds
between complementary base pairs; (b) details of antiparallel strands and complementary base-pairing





OEBPS/OEBPS/images/rules.jpg





