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IMPORTANT:

These are the compulsory

tasks 1,2&3 you will need to

have complete by September.
Particularly focus on learning the
structures of those biological molecules
off by heart!
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Task 1

Throughout your A Level Biology course there will be a huge amount of content that you will be required to
learn. This summer work is designed to give you a taste of this.

Over the summer, you must learn the following content off by heart for a mini assessment in September.
You will be required to document how you have learnt this content and you will be asked to write a
reflection on this too following the assessment.

In carbohydrates, the basic monomer is a sugar, otherwise known as a saccharide. A single monomer is
therefore called monosaccharide. A pair of monosaccharides can be combined to form a disaccharide.

Learn the structures of the 2 monosaccharides: alpha and beta glucose.

“CH,OH *CH,OH
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a-glucose p-glucose

When two molecules of alpha-glucose join to form maltose a condensation reaction occurs and water is
removed. The bond formed is called a glycosidic bond and a disaccharide is formed. Learn the diagram
below to show the formation of maltose form its monomers:

@-gIuCose X-RIUcCose

Another type of biological molecule are lipids. The main group of lipids are the triglycerides. Triglycerides
are so called because they have three (tri) fatty acids combined with glycerol. Each fatty
acid forms an ester bond with glycerol.
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Learn the structure of the triglyceride above.

Finally, proteins are usually very large molecules.

Amino acids are the basic monomer units which combine to make up a polymer called a polypeptide.
Polypeptides can be combined to form proteins.

Learn the general structure of an amino acid below.

Amino Acid Structure

[l
C-OH
Carboxylic Acid

Group

(¢ - carbon

Side Chain

When amino acid monomers join they form peptide bonds. The water is made by combining an —OH from
the carboxyl group of one amino acid and an —H from the amino group of the other amino acid.




Learn the diagram below showing the formation of a peptide bond:

Dipeptide formation
H H
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Cells are the basic building blocks of life. In the A Level Biology course you will learn about cell structure in

much more detail.

You are required to learn the structure and functions of the nucleus, mitochondria and ribosomes.

NUCICUS

nuchear
envelope nuCleoplasm

chromatin

nucleolus

In places the nuclear pores
membrane s continuwous with
the endoplasmic rebiculum.

The nucleus

The nuclens 15 usually the largest organelle in the cell

(1-20um) and it can be seen with the ight microscope

Electron micrographs show thai the nuclevs, which i wsually
spherical in shape, is surrounded by a doubie nudear membrane
contaming holes or pores, known as the nuclear emvelope
Chemicals can pass in and out of the nucleus through these pores
so that the nudeus can control events i the cytoplasm. Inside
the nuclear envelope are two main substances, nucleic acids and
proteins. The nucleic acids are deoxynbonudleic acid (DMNA) and
ribonucleic acid (RNA) (see Chapter 1.3)

When the cell is not actively dividing, the DINA 1= bonded to the
protein to form chromatin, which loolks like tiny granules. Also in
the nudleus there is at least one nucleolus — an extra-dense area
of almost pure DNA and protein. The nucleolus is involved in the
production of ribosomes. Recent research also sugpests that the
nudeols plays a part in the conimol of cell growith and dvision
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Mitochondria

The name mitochondrion simply means “thread granule’ and
describes the tiny mod-like structures that are | ym wide by up 1o
10 pm long. seen in the cytoplasm of almost all eukaryotic cells
under the light microscope. In recent years, by using the electron
microscope we have been able to understand not ondy their
complex structure, but also their vital functions

The mitochondna are the ‘powerhouses of the cell. Here, na
sefies of complicated biochermical reactions, simple molecules
are oxicdised in the process of cellular respiration, producing ATP
(see Chapter 1.3) that can be wsed to drive the other functions of
the cell and indeed the omganism. The number of mitochondsia
present can give vou useful information about the functions of

a cell, Cells that require very little energy, for example white fat
storage cells. have very few mitochondria. Any cell with an energy
demanding function, for exampie muscle cells or cells that carry
out a lat of active transport such as lver cells, will contain large
numbsers of mitochondria

An outer and inner membrane surround the mitochondna. They
also contain their own genetic matenal, so that when a cell
divides, the mitochondna replicate themselves under the contral
of the nucleus. This miiochondrial DNA is pam of the whole
genome of the organism

Mitochondria have an internal arrangement adapted for their
function (see fig B). The innér membrane is folded to form
eristae, which give a very large surface area, surrounded by a
fHuid matrix. This structure is closely integrated with the events
in cellular respiration that take place in the mitochondrion (see
Book 2 Sections 5.1.3 and 5.1.4). Backed by evidence that
shows that mitochondria hme their own DNA, scientists think
that mitochondria and chloroplasts orginated as symbiotic
eubacteria living inside earty cells. Over millions of years of
evolution they have become an integral part of the cell (see
Section 3.1.5). This is the endosymbiotic theory of the

evolution of eukaryatic cells

RIbOSOMES

80S and 70S ribosomes
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malnx

outer membrane

In Section 1.3.5 you met ribosomes, the organelles on which protein synthesis takes place in the
cytoplasm of the cell Ribosomes are made from ribosomal RNA and protein, and consist of a large
subunit and a small subunit. The main type of ribosomes in eukaryotc cells are 808 ribosomes.
The S’ stands for Svedberg, a unit used to measure how quickly particles settle in a centrifuge. The
rate of sedimentation depends on the size and shape of the particle. When B80S nbosomes are
broken into their two units, they are made up of a 408 small subunit and a 605 large subunit. The

ratio of RNA : protein in 80S ribosomes is 1:1.

However, eukaryotic cells also contain another type of nbosome. Scientists have discovered 705
ribosomes in the mitochondria, and in the chioroplasts of plant cells. These ribosomes are usually
found in prokaryotic cells (bactena and cyanobactena). They are made up of a small 305 subunit and
a larger 505 subunit and the ratio of RNA : protein in 708 ribosomes s 2. 1

These 70S ribosomes are reproduced in the mitochondria and chloroplasts independently when

a cell divides. This is seen as good evidence for the endosymbiotic theory that mitochondria and
chloroplasts evolved from bacteria caught inside eukaryotic cells very early on in the process of

evolution
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Chloroplasts

Of all the differences between plant and ansmal oclls, the
presence of chioroplasts i plant cells & probably the most
imponant because they ensbie plants 10 malke thesr own fiood
Naoit all plane oells contamn chlomplasts - only those cell from the
green pars of the plant. However almost ol plant oclls contain
the peneta rdormaion (o malke chioroplatts and &0 N wme
crcumstances different aroas of a plant will become groen and
star to photosynitheiase The excepbons ant parasitc plants
sach as broormrape Cells in Aowers, seedhs and roots contam no
chioroplasis and nesther do the internal cells of sterms or the
transport tasuss In fact the magority of plart cells do not have
r."ll\'.'tq;h.l.d'._ bt the= crganelles are vy spetd and wrague 1O

There are some clear smiantes befween chioroplasts and
mitochondna. Like mitochondria. chiomoplasts

« are lamge organciles. they have & becormvex shape with a
diameter of 4-10pm end are 2-3 pm thack

« gontain ther own DNA

« @fe surmounded by an outer membrane

havve an enormously foided inner mermbrane thal grees 3 greatly
increased surface area on which encyrme-controlled reactions
take place

« are thought 1o have been free-living prolcaryotic organssms that
were enguifed by and became part of other cells at least 2000
million year ago

However there are also some cear differences. Chioroplases
+ are the site of photosynihesis
contain chiorophyll the green pugment that is largely
responsible for trapping the energy from fight. making it
vailable for the plant 1o e

are formed from a type of relatively urapecialised plant
organeie mown as & leucoplast

Amyloplasts

Amyloplasts are another specialised plant organells and, ke
chioroplasts, they develop from leucoplasts. They are cotouriess
and store starch (see Section 1.2.2) This can then be converted
o gucose and used o provide energy when the cell needs it
Amyloplasts are found in large numbers n areas of a plang that
siore starch, for example polaio ubers
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Task 2
The second piece of summer work is a short introduction to some of the maths skills you will require for

the course.
Use the information below to help you answer the following questions.

I ' o aintes

The results you get from an expesiment won't be completely perfect — this s due 0 urcerfainties i your reddmgs

VEET R RN T
' AR TTTRL

[" Accuracy Depends on your Equipment ] ] .
- T wREE ey
; Pedderrent about see g :::“
When you take a reading it’s likely that the value you get is not the true = :‘u Fead & vaket of o of 4 bilange
value. The true value will lie within a range of values. This range is called = i :':::"::1 & "-";:' Yoo padar beo
i f, e using. E.g: - = 4 the dBerevue v
the margin of error. It depends on the apparatus you're using. E8 S o vt gt v .-i:-.m

iy anig La
LLL T I

Phiivapnanng

#

Thiz balance has graduations for every 10 g
The mass of the bax i measured as 80 g io the nearest 10 g
— its true mass could be 5 g more or less.
You can write this as B0 £ 5 g

‘ :rhvr wrdertinty 8 2 5 3

The margin of arror & 10 a
The true vakse lies bebween 75 and 85 g
_-=This balance has graduations for every 2 g

The mass of the box s measured as 80 g, 1o the nearest 2 g
— its true rmass could be 1 g more or less.

SoismassEB0£1 g .
-‘ The uncertzinty & £ 3

The margn of #rror is 2 g
The brue value bes between 79 and 51 g

The smaller the margin of error given by your apparatus, the closer to the true value the reading should be.

Combining Readings Combines Uncertainties
When you've got two or more readings that you're adding together, you need to add their uncertainties.

Worked framphe]

5.0 cm” of glucose solution is measured using a pipette that has graduations for
every 0.1 cm'. The glucose solution is added o 10.0 cm? of distilled water that has
been measured using a measuring cylinder that has graduations for every 0.5 cm.

What is the total volume and uncertainty of the glucose solution and water?

o Work out the margin of error of each reading.
The margin of error is equal to the distance between the two smallest graduations:

The true voheme

= of glucose solution The margin of ermor of the i
= i between these B PN, =
i The margin of errar & half the amount of the
distance between graduations m each drection,
0 in total #'y the same value
The true velume of i ) : :
The margin of error of the measuring cylinder is: 0.5

distilled water is between
these two values.
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Find the uncertainty of each reading.
o 0.1 +2 =2 0.05 cm’
Divide the margin of emor by 2,  —— A% R
AN gl e e o oy
‘F‘H. 3 5.ﬂm$Lluﬂ[nﬂ=|5#w7hanm
e nuts

Add together the uncerfainties i
a - ed uncertainty. 0.05 cm’ + 0.25 o’ = = 0.3 cm®

. Combine your answers for steps 1 and 4
to get the total volume and uncertainty, The total volume and uncertainty is 15.0 = 0.3 cm®

@G&n Calculate the Percentage Enu__r]

The percentage error does what it says on the tin really — it o emor percentage readh
You can calculate it like this; V=R, a e -

unceﬂainty The smaller the readng =,
= 100 the larger the perentage erroe wll be

percentage error =
reading

5.0 cm’ of distilled water is measured with an uncertainty of = 0.1 cm?.
What is the percentage error for this volume?

@ Divide the uncertainty by the reading. 0.1 4 5.0 = 0.02
i

© iultiply the result by 100, 0.02 x 100 = 2% PIE

The pertertage orror

of double derim i

arguably WOOTR

8] Calculate the uncerfainty for:

al A balance that measures mass to the nearest 0.02 g.

b A thermometer that measures temperature to the nearest 0.5 *C.
Aplﬂmzrﬂulghurﬂding.mhmmﬂ.ﬂimfﬁﬂﬂ#*diﬂmmnah.]ﬂ_
Give the range of values that the true pH of the solution lies in.

A 1D :mlpimﬂtm'h;sg;duatmmmﬂmﬂ.i e’ s used o measure 7.5 cm? of glucose solution.

2

Qa
a) What is uncertainty of the pipette?
bl What is the percentage error for the volume of glucose solution measured?

jon in a pi ions for 0.2 em’.
i J.U:m’uhtarrhmlumﬂmaplpemlhathasgn?duam every 0]
= ﬁ:mﬁrr;ﬁﬁ 25,0 cm” of water in a beaker that has graduations for every 1.0 em?,
a) Michreadinghasﬂsegmatrpercemgeerrﬂ?

bl Sayid adds the two liquids together. What is the total volume and uncertainty?
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FUr+her caicuig+Hons
Read the notes and the worked examples in order to attempt the following questions.

Maths Skills for & Level Blology

2.7 Water potential

Understanding water potential

Witer potential (¥4 is 3 memure of the tendency for water molecules to diffuse nto or out of
solutions and cells by oumosn. The key varables affecting water potrnial sre the contributon made
to the solution by the whites (sohste potennal %) and the prowure of the plas membrane or ool
wall puthing on the contenty of the cell {provsure potental %) Knowing the watet potenbasl sllows
predictions 1o be made about the direction of water diffunon between celh and berween cells

anad solutions

Cells in solutions
Unlike smimal celbs, when water diffuses into plant colh they do not burt becaune they have a
cellubose cell wall, Prevure potential (¥,) builds up and prevens more water entering. When the

water potential of the plant cell n equal o the water potental of the soluton wirounding u, there
will be no net movement of water molecules (1.e. equibibrium n reached)

WORKED EXAMPLE
Wialor polondial, soluse pobeniial and pressure poberitial have T Klowing reatonanp:

=W+,
W s i TR vl of Sovo (chatileo) wator) anc Decormes Megatee B8 SOl i Cessohead
W, 5 AW I negaine visue, which Deccommes mony negaliee o Mor Soule & daobed
r,--mmﬂiwm“nmmuhﬂﬂ
The wunits ang kP

a Tha dagram shows hwo acacent plant cells. Caiculale he wiue of ¥, 10f Slch one and
ot i chrecton of ey oirToles iffusacn,

Cell A CellB
Call A Cell B ” S v -
¥, = -T00KPa | ¥, = —S00WPa R iR oot

¥ = — 700 + 200Ps ¥ = —500 + 100&Ps
¥, = 200kPa ¥, = 100kFa

¥ = —500kP ¥ = =400kPa
Cell B has a higher water potental (nearer o zerc) 5o water dilluses from ool B 1o ol A
by Oamnss.

b Deterrmns fo waltr potential of the calls &t edpulitvum. R —.
To ansear this, mmamber that at equiitrum, 'V of the heo oolis must be ' T v Of DD
epal 50 add the o walues of W han deacie by e, ] Tha more regatve T T

Dwer e wEter DCtereul
In this eaympile (- 500 + —400) = 2 = -450kPy Vegtgr 35 e 0. fegh

¢ Mol Awas placed in 8 bathing solusion of %= —200kFa. caicuinie
the direction of camotc diffumion and the waiue of ¥, and ¥, &

ST
L WOTE Thm s

The soluton Fas 8 Mghss waksr Dotental S0 waler' (ifuses from the

solution info cedl A by osmoss, mesng he pressure potental. Ths causes .“',_

the call's waber potantial to noreass untl § & eacty equal to that of the T P S0 By el

Solton pnod o further gsmote rfux S possiin. Wy b & nagfigtan
wSecton ¥, whchin
Swrwiory mmwd S
T TG
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Al aquiibrum the wiler potential of the call wil De equail 1o hat of the Soluton,
- 200kPa

Thomion ¥, = T, + ¥, now ghves =200 = =T00 + ¥,

So ¥, must be 500 kPa

NOTE: inCipeent plasrmolyss & the pord st whech 2 plard osll placed & sobuSon

wilhi 3 iowed wililer potentuyl @ LAl @ e Dot Of SCPeRNg Db Tobyie. A2 thes Dosr
W ¥, = 0 ano sy Arther reduchion e water Dotental OF T Defteng soluton wll At

In plasmodytes OOoWTNG. wfach will D vdie ol & MRCOTORCODE

PRACTICE QUESTIONS
1 Determing the dmction of cemobic fiow in each of the following cell dagrams.
& call A Cell B
¥, = ~800kPa ¥, = -500kPa
¥, = 400kPa ¥, = 300kPa
T Cell B
¥, = —350kFa ¥, = -500kFa
¥, = 300kPa ¥, = OkPa
€ CellA CallB
¥, = - 1200WPa ¥, = -5S00KPs
¥, = 400kPa ¥, = 300kPa
Cell C
¥ = =TO0KPa
¥, = 400kPa

2 The table gves the intial values of 'Y, and ¥, of some plant calls when
placed into bathing solutions of given sciute potental
For each oal, calculater

a the iniial ¥,
b the drection of csmolic fow
¢ the values of ¥, and ¥, &l equiibrum.

Cell | initial value of ¥,/kPa | initisl vaiue of ¥,/kPa | ¥, of the bathing sokstion/kPa |
A = 1400 700 0
B -800 0 0
c -1100 400 - 500
D -900 500 -400

3 Aplant coll with ¥, = —800kFPa and 7. = 200kPa is placed into a bathing
solution with ¥, = —TO0KPa. Caiculste the nitsal value of ¥,
State the direction in which osmobic Sow will ooour

d A cal at incipiant plasmolysis with g ¥, = —2000&Pa = placed nio 2
bathing solution with a ¥ = —B00KPa. Determine the drection of
camotic flove. Calculste the values of W, and ¥, for the cal when & reaches
Ui
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RECOMMENDATIONS
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Whether it be book, film, TV show or
Ted talk, there a hundreds of

productions you may not have thought
had a link to Biology! Get your teeth
stuck into some of these this Summer!
Thanks to Pixl for these
recommendations!

The more that you

READ

the more THINGS
you will know.
The more that you

e _. LEARN,
'6;3@3%%? science | the more PLACES
i YOU'LL GO.

" Scientist ™

- Dr.Seuss
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Kick back this summer with a good read. The books below are all popular science
books and great for extending your understanding of Biology.

A Journey Through the
Dark Matter of the Genome

Junk DNA

Our DNA is so much
more complex than you
probably realize, this
book will really deepen
your understanding of
all the work you will do
on Genetics. Available
at amazon.co.uk

Studying Geography as
well?

Hen’s teeth and horses
toes

Stephen Jay Gould is a
great Evolution writer and
this book discusses lots of
fascinating stories about
Geology and evolution.
Available at amazon.co.uk

The Red Queen
Its all about sex. Or THE
sexual selection at least. RED QUEEN
This book will really help
your understanding of
evolution and
particularly the
fascinating role of sex in

evolution. Available at
amazon.co.uk

B r;B/,ISHO n

A Short History of
Nearly Everything

HEN.S TELH AN
HORSE'S TORS

FURTHER REFLECTIONS IN NATURAL HISTORY

SIEPHEN JAY GOULD

© Copyright The PiXL Club Ltd, 2016

Sex and the Evolution
of Human Nature

MATT RIDLEY

A Short History of Nearly
Everything

A whistle-stop tour through many
aspects of history from the Big Bang to
now. This is a really accessible read that
will re-familiarise you with common
concepts and introduce you to some of
the more colourful characters from the
history of science! Available at
amazon.co.uk

An easy read..
Frankenstein’s cat

Discover how glow in the dark
fish are made and more great
Biotechnology breakthroughs.
Available at amazon.co.uk
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Film Recommenc

Everyone loves a good story and everyone loves some great science. Here are some of
the picks of the best films based on real life scientists and discoveries. You wont find
Jurassic Park on this list, we’ve looked back over the last 50 years to give you our top
5 films you might not have seen before. Great watching for a rainy day.

Inherit The Wind
(1960)

Great if you can find it.
Based on a real life trial
of a teacher accused of
the crime of teaching
Darwinian evolution in
school in America. Does
the debate rumble on
today?

JACK LEDRGE
l LD sOOTT

NHERIT THE

Lorenzo’s Oil (1992)
Based on a true story. A
young child suffers from
an autoimmune disease.
The parents research
and challenge doctors to
develop a new cure for
his disease.

Gorillas in the Mist (1988)
An absolute classic that retells
the true story of the life and
work of Dian Fossey and her
work studying and protecting
mountain gorillas from
poachers and habitat loss. A
tear jerker.

(GORILLAS
IN THE MIST
The Adventure of Dian Fossey

OFENS SEPTEMBER 2380 IN SELECT CITIES,

ANDROMEDA STRA

Andromeda Strain
(1971)

Science fiction by the
great thriller writer
Michael Cricthon (he of
Jurassic Park fame).
Humans begin dying
when an alien microbe
arrives on Earth.

Something the Lord
Made (2004)
Professor Snape (the
A late great Alan
- Rickman) in a very
" different role. The fim
tells the story of the
scientists at the cutting
edge of early heart
surgery as well as
issues surrounding
racism at the time.

Alan Rickman Mos Def

Monsoon.

There are some great TV series and box sets available too, you might want to check out: Blue
Planet, Planet Earth, The Ascent of Man, Catastrophe, Frozen Planet, Life Story, The Hunt and

© Copyright The PiXL Club Ltd, 2016
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If you have 30 minutes to spare, here are some great presentations (and free!) from
world leading scientists and researchers on a variety of topics. They provide some
interesting answers and ask some thought-provoking questions. Use the link or scan the
QR code to view:

A New Superweapon in the Fight

Against Cancer

Available at :
http://www.ted.com/talks/paula hammond
a new superweapon in the fight against
cancer?language=en

Cancer is a very clever, adaptable disease.

To defeat it, says medical researcher and

educator Paula Hammond, we need a new

and powerful mode of attack.

Why Bees are Disappearing

Available at:
http://www.ted.com/talks/marla spivak wh
y bees are disappearing?language=en
Honeybees have thrived for 50 million
years, each colony 40 to 50,000 individuals
coordinated in amazing harmony. So why,
seven years ago, did colonies start dying
en-masse?

Why Doctors Don’t Know About the
Drugs They Prescribe

Available at :

http://www.ted.com/talks/ben goldacre w
hat doctors don t know about the drugs
they prescribe?language=en

When a new drug gets tested, the results of

the trials should be published for the rest of

the medical world — except much of the

time, negative or inconclusive findings go

unreported, leaving doctors and

researchers in the dark.

Growing New Organs

Available at:
http://www.ted.com/talks/anthony atala gr
owing organs engineering tissue?language
=en

Anthony Atalla's state-of-the-art lab grows
human organs — from muscles to blood
vessels to bladders, and more.

© Copyright The PiXL Club Ltd, 2016
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RESEARCH ACTIVITIES

BRIDGING BOOKLET

The Big Picture is an excellent publication

from the Wellcome Trust. Along with the

magazine, the company produces posters,
videos and other resources aimed at

students studying for GCSEs and A level.
For each of the following topics, you
can use the resources to produce one

page of Cornell style notes.
Use the links of scan the QR code to take
you to the resources.

BigPicture

Fx

19BIOLOGY (oS
Fipley bt homas 2!

BRAVD ON BEING A BRILLIANT
BIOLOGIST!

* Scientist ©



“PiXL..

partners in excellence

Research, reading and note making are essential skills for A level Biology study. For
the following task you are going to produce ‘Cornell Notes’ to summarise your
reading.

1. Divide your page into = é 2. Write the name, - ————

three sections like this date and topic at
the top of the page

L4
L d

Course Name Dajte
Course Name Dajte -

3. Use the large —p e 4. Review and —— - Notes
box to make notes. e m— identify the key :ﬂ—n_'ﬂ nnt
Leave a space %; points in the left ER K‘-E: =
between separate = hand box Tt g o7
idea. Abbreviate : : SV
where possible. -

L4

5. Write a summary
of the main ideas in
the bottom space

) e gl Opuewoms. T e el CRsrue

D LT, (W ] RO A T
Chdcuar i o Tt sopescepr shd T 0 1he pecrvine

B i e T T
e ]

Images taken from http://coe.jmu.edu/learningtoolbox/cornelln otes.html

© Copyright The PiXL Club Ltd, 2016



Topic 1: The Cell

Available at: http://bigpictureeducation.com/cell
The cell is the building block of life. Each of us
starts from a single cell, a zygote, and grows into
a complex organism made of trillions of cells. In
this issue, we explore what we know — and what
we don't yet know — about the cells that are the
basis of us all and how they reproduce, grow,
move, communicate and die.

Topic 2: The Immune System

Available at:
http://bigpictureeducation.com/immune

The immune system is what keeps us healthy in
spite of the many organisms and substances that
can do us harm. In this issue, explore how our
bodies are designed to prevent potentially harmful
objects from getting inside, and what happens
when bacteria, viruses, fungior other foreign
organisms or substances breach these barriers.

Topic 3: Exercise, Energy and Movement
Available at:
http://bigpictureeducation.com/exercise-energy-
and-movement

All living things move. Whether it's a plant
growing towards the sun, bacteria swimming
away from a toxin or you walking home,
anything alive must move to survive. For
humans though, movement is more than just
survival — we move for fun, to compete and to
be healthy. In this issue we look at the biological
systems that keep us moving and consider some
of the psychological, social and ethical aspects of
exercise and sport.

Topic 4: Populations

Available at:
http://bigpictureeducation.com/populations
What's the first thing that pops into your mind
when you read the word population? Most likely
it's the ever-increasing human population on
earth. You're a member of that population,
which is the term for all the members of a single
species living together in the same location. The
term population isn't just used to describe
humans; it includes other animals, plants and
microbes too. In this issue, we learn more about
how populations grow, change and move, and
why understanding them is so important.
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Science on Social Med Ripley Bt Thomas

Science communication is essential in the modern world and all the big scientific
companies, researchers and institutions have their own social media accounts. Here are
some of our top tips to keep up to date with developing news or interesting stories:

Follow on Twitter:
Commander Chris Hadfield — former resident aboard the International Space Station
@cmdrhadfield

Tiktaalik roseae — a 375 million year old fossil fish with its own Twitter account!
@tiktaalikroseae

NASA's Voyager 2 — a satellite launched nearly 40 years ago that is now travelling beyond
our Solar System
@NSFVoyager2

Neil dGrasse Tyson — Director of the Hayden Planetarium in New York
@neiltyson

Sci Curious — feed from writer and Bethany Brookshire tweeting about good, bad and weird
neuroscience

@scicurious

The SETI Institute — The Search for Extra Terrestrial Intelligence, be the first to know what
they find!
@setiinstitute

Carl Zimmer — Science writer Carl blogs about the life sciences
@carlzimmer

Phil Plait — tweets about astronomy and bad science
@badastronomer

Virginia Hughes — science journalist and blogger for National Geographic, keep up to date
with neuroscience, genetics and behaviour
@virginiahughes

Maryn McKenna — science journalist who writes about antibiotic resistance
@marynmck

Find on Facebook:
Nature - the profile page for nature.com for news, features, research and events from Nature
Publishing Group

Marin Conservation Institute — publishes the latest science to identify important marine
ecosystems around the world.

National Geographic - since 1888, National Geographic has travelled the Earth, sharing its
amazing stories in pictures and words.

Science News Magazine - Science covers important and emerging research in all fields of
science.

BBC Science News - The latest BBC Science and Environment News: breaking news, analysis
and debate on science and nature around the world.
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Science websites

S

Kiplety 26 Thomasy

These websites all offer an amazing collection of resources that you should use again
and again through out your course.

(R Conticin o

Probably the best website
on Biology....

Learn Genetics from Utah
University has so much that
is pitched at an appropriate
level for you and has lots of
interactive resources to
explore, everything from
why some people can taste
bitter berries to how we
clone mice or make glow in
the dark jelly fish.

http://learn.genetics.utah.e
du/

D NA rrom THE
BEGINNING

An animated primer of 75 experiments that made modern genetics

DNA from the beginning is
full of interactive

animations that tell the
story of DNA from its
discovery through to
advanced year 13 concepts.
One to book mark!
http://www.dnaftb.org/

© Copyright The PiXL Club Ltd, 2016
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LIVING CONSERVATION

In the summer you will
most likely start to learn
about Biodiversity and
Evolution. Many Zoos have
great websites, especially
London Zoo. Read about
some of the case studies on
conservation, such as the
Giant Pangolin, the only
mammal with scales.
https: //www.zsl. org/conser
vation

6. Drosophila

org

At GCSE you learnt how genetic
diseases are inherited. In this virtual
fly lab you get to breed fruit flies to
investigate how different features
are passed on.
http://sciencecourseware.or

drosophila/

vcise

Ok, so not a website, but a video
you definitely want to watch. One
of the first topics you will learn
about is the amazing structure of
the cell. This BBC film shows the
fascinating workings of a cell... a
touch more detailed than the “fried
egg” model you might have seen.
http://www.dailymotion.com/video/
xzhOkb the-hidden-life-of-the-
cell_shortfilms

If this link expires — google “BBC
hidden life of the cell”
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partners in excellence

Day 4 of the holidays and boredom has set in?
There are loads of citizen science projects you can

take part in either from the comfort of your

bedroom, out and about, or when on holiday. Yo Bumblebee
Wikipedia does a comprehensive list of all the @ Conservation

current projects taking place. Google ‘citizen ‘ Trust

science project’
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FUTURELEARN

Want to stand above the rest when it comes to UCAS? Now is
the time to act.

MOOCs are online courses run by nearly all Universities. They
are short FREE courses that you take part in. They are usually
quite specialist, but aimed at the public, not the genius!
There are lots of websites that help you find a course, such as Completing a MoocC will
edX and Future learn. look great on your Personal
You can take part in any course, but there are usually start and

- - . : statement and they are
finish dates. They mostly involve taking part in web chats, o
watching videos and interactives. dead easy to take partin!

MOOC

aka Massive one
line Courses
i & > ice
of the
\ cake.

N

. Connec
peiiod of study oo ‘:’:;I"“"f;“ “actoss the globe-

ific

A bilel fise digiol dﬂlu:"l:':n %f:fkm

MASSIVE OPEN ONLINE COURSE An intense

Classes may is Thecourseis They milar cgueﬂﬂg"d

consist of up

to 100.000+
students

<
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RIPLEY ST THOMAS

KNOWLEDGE
BUILDERS

BRIDGING BOOKLET

INFO:

A-level Biology will use your knowledge from
GCSE and build on this to help you
understand new and more demanding ideas.
While these are not compulsory,
complete the following tasks to make sure
your knowledge is up to date and you are ready to
start studying.

HARD WORK AND

DETERMINATION

. WILL GET YOU

I9BIOLOGY  Eeies) WHERE YOU WANT
K TO GO.

BRAVD ON BEING A BRILLIANT
BIOLOGIST!

Fx

" Scientist ™



9BIOLOGY

Fipley B Thoman

DNA and the Genetic Code

In living organisms nucleic acids (DNA and RNA) have important roles and functions related to their properties.
The sequence of bases in the DNA molecule determines the structure of proteins, including enzymes.

The double helix and its four bases store the information that is passed from generation to generation. The
sequence of the base pairs adenine, thymine, cytosine and guanine tell ribosomes in the cytoplasm how to
construct amino acids into polypeptides and produce every characteristic we see. DNA can mutate leading to
diseases including cancer and sometimes anomalies in the genetic code are passed from parents to babies in
disease such as cystic fibrosis, or can be developed in unborn foetuses such as Downs Syndrome.

Read the information on these websites & the textbook pages below (you could make more Cornell notes if you
wish):

http://www.bbc.co.uk/education/guides/z36mmp3/revision
http://www.s-cool.co.uk/a-level/biology/dna-and-genetic-code

And take a look at these videos:
http://ed.ted.com/lesson s/ the-twisting-tale-of-dna-judith-hauck
http://ed.ted.com/lesson s/ where-do-gen es-come-from-carl-zimmer

Task:

Produce a wall display. You might make a poster or do this using PowerPoint or similar. Your display
should use images, keywords and simple explanations to:

Define gene, chromosome, DNA and base pair

Describe the structure and function of DNA and RNA

Explain how DNA is copied in the body

Outline some of the problems that occur with DNA replication and what the consequences of this might be.

& explain how DNA replicates semiconservatively including the

replication 'nrmel the ariginal doubde helix remained intact and

Y How DNA w°rks How DNA makes copies of itself

¢ at the process of the semiconservat

e strucchire and properties of the TINA mole

By the end of this section, you should be able to... » Mc-uara'\d& ahl predicred that if DNA reproduced by
! b

replication, some of th

ecpmcd if it containe

vl some af it would

N (the ariginal
¥ expected if it
fowever if DNA

rale of DMA helicase, palymerase and ligase

® relate the structure of the DNA molecule to the way in which CO
it rephicates reprodu -n

eplication, then all of the
¢ hall-way between that of

same denaity: half-way
aining DMNA - and so DNA Malke surg you are chear
about the difference:

double helix remain

bertween condervative and

Learning 1ip

At 4 semaconsenvative madels of
intact and new etrands foem oo the outside. would give:
5 - 5 DNA repheation and can
Uncovering the mechanism of replication r m— | explain how the evidence
o and Crick b prod drnsbler helix moded . pparts the second model
i e yeArs o work out heavy DINA
S
conservative and semiconservative replication. In the conservative Tght DNA hemvy DNA

e formation of & new, identical double
new material

d that the DNA

. peeplic oo, e N A
conmrol T i
with anly I |
light DNA e DNA
of practical investigation 1o scttle Sample 1
" j with anly
xpenmental evidence " '} L
P . 3 : heavy DNA ey DNA
FA

1 Makea fiow diagram to describe the replication of DNA

2 How did the wark nf Messhon and Stahl destroy support fr the model of the enmerathr mplicatinn

of DhaAY

e # c DN e
In light o H
r.u:uccng S g S Sampe 3 | 'l l |
necond
REDAMGLON — foky  hebrid g Kev definitions
g Wihen a DNA molecule replicates, it copies el exactly
DNA hetkcase s an enzyme invobeed in DNA replication that wnzips the twa strands of the DA molecule
DNA pelymerade i an enzyimse invobed m DHA replicatson that hnes up and catalyses the linkng up of
the nuclatides along the template strand.

DMA ligase is an enzymae invohved in DNA replication that catabyses the formation of phosphadiester
bonds between the two strands of DNA

of 1he isatope
grown on this med
cell ch .

# Thuey moved the bactena to a mediurn containing normal
and rroaned the Pig A T sl of hescxpermenss by M

density of their DNA s they reproduced
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Evolution

Transfer of genetic information from one generation to the next can ensure continuity of species or lead to
variation within a species and possible formation of new species. Reproductive isolation can lead to accumulation
of different genetic information in populations potentially leading to formation of new species (speciation).
Sequencing projects have read the genomes of organisms ranging from microbes and plants to humans. This
allows the sequences of the proteins that derive from the genetic code to be predicted. Gene technologies allow
study and alteration of gene function in order to better understand organism function and to design new
industrial and medical processes.

Read the information on these websites & textbook pages (you could make more Cornell notes if you wish):
http://www.bbc.co.uk/education/guides/ z237hyc/revision/4

http://www.s-cool.co.uk/a-level/biology/evolution

And take a look at these videos:

Task:

Produce a one page revision guide for an AS Biology student that recaps the key words and
concepts in this topic. Your revision guide should:

Describe speciation

Explain what a genome is

Give examples of how this information has already been used to develop new treatments and technologies.

Identifying individual species
blrd an" insect speci
B L n cannat h. us .—d ) |<I< =it e it evolves oo s
these arganisms 1o give sufficient differences berween g However, botanisis have .c\ennr'ed
W e T in chloroplasts that have been approved for use to produce a standard barcode for
By the end of this section, you should be able to_. The same... planis, tobe used in the same way as the animal barcodes. It is important that every specimen used
) B e p 14 i ) o a o to produce the definitive bar codes is preserved for reference.
@ describe how DMA ing and can j s from their phenotype can be difficult. External
be useed to distinguish between species and determine .
evolutionary relationships

The importance of DNA
In recent vears scientists have developed technicues that allow them
ent organiems. [n DNA
i all or part of the

but the similarity of patterns can be used u ax:cn 'cl.l |ons.'||ps
berween = and even berwesn spacie:

evidence. based on th
evidence of the pratei
least eight diffe

simnilar effect o

DNA seques

I the next few pages you will be looking at how technigues such as
DNA sequencing. DNA profiling and protein analysis are changing
the way we distinguish between Species and determine evolutionary
relationships.

The caviar con

Caviar is a huxury food and

1 most expensive is

ts to identify differ = el ¢ and anam pcclc' will be identified and barcoded !:lawd on DNA analysis.
species. Scientists from the American Museum of Natural Fungi and bacteria may not be

- ool s i e i Ty _

Tty it s important to be able 1o identify individual species?

2 Whatis hininformatics?

! 3 Certan individual peoteins such as ytoc idase and in, and the genes which code
L NA analysis for sp fior them, are widely used by schentists to entify both individual specees of animals and relaticnships.
identificatic L COMil and mare important in the batween them, Why ane these particular molecules so useful?
understanding and treatment Asares e Section 2.2.2)
Key definiti
DNA barcodes DA sequencing is the process by which the base sequences of all or part of the genome of an arganism
b + i worked out.
DNA prafilng i the process by which the non-cading areas of DNA are analysed o identify paterns.
3 i th . of the saftware and computing 1ook needed to organkse and analyse
i the European raw biological data. Including the of algorithms. I madels and statistical tests

) are Targye gron that helg us 1o make senso of the enarmas quantities of data being generated.

158 159
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| 9 BIOLOGY

Fipleyy B Thoman

Biodiversity

The variety of life, both past and present, is extensive, but the biochemical basis of life is similar for all living
things. Biodiversity refers to the variety and complexity of life and may be considered at different levels.
Biodiversity can be measured, for example within a habitat or at the genetic level. Classification is a means of
organising the variety of life based on relationships between organisms and is built around the concept of
species. Originally classification systems were based on observable features but more recent approaches draw on
a wider range of evidence to clarify relationships between organisms. Adaptations of organisms to their
environments can be behavioural, physiological and anatomical. Adaptation and selection are major factors in
evolution and make a significant contribution to the diversity of living organisms.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biol ecological-concepts
http://www.s-cool.co.uk/a-level/biol classification

And take a look at these videos:
http://ed.ted.com/lesson s/ why-is-biodiv ersity- so- imp ortan t-kim-presh off
http://ed.ted.com/lesson s/can- wildlife- adapt-to-climate-change-erin-eastwood

Task:

Write a persuasive letter to an MP, organisation or pressure group promoting conservation to
maintain biodiversity. Your letter should:

Define what is meant by species and classification

Describe how species are classified

Explain one way scientists can collect data about a habitat, giving an example

Explain adaptation and how habitat change may pose a threat to niche species

The importance of biodiversity

By the end of this secticon, you should be able to...
@ describe what is meant by biodiversity

e
& recognise that biodiversity can be assessed within a habitat at the species level using a formula o cope with probilen

to calculate an index of diversity nis bo produce cher

vergity iz decreasing a1 an alarming rate, Most scientists are agreed that this is not a being increasingly assessed and valued as
ven if they disagree about the causes. Buz whar is biodiversity? Why should we preserve ecosysiem services. You will consider this idea further in Section 3.3.3.
can we do this?

Assessing biodiversity at the species level

can be measured in a number of

Defining biodiversity

Most peopte have some idea

cons

in an area
the relative

COOSYSHEMS.

The number of different species i
The differes

Why is biodiversity important?
Dhoes it really matter i there ane fewer species of smails or beetles in the workd, if an unknown plant
species ceases 1o exist or if the genetic vt rion berween the members of a rare FC_EU!E‘.'.OI‘. pets less

and less? All the evidence suggests that it does.
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Fipleyy B Thoman

Exchange and Transport
Organisms need to exchange substances selectively with their environment and this takes place at exchange

surfaces. Factors such as size or metabolic rate affect the requirements of organisms and this gives rise to
adaptations such as specialised exchange surfaces and mass transport systems. Substances are exchanged by
passive or active transport across exchange surfaces. The structure of the plasma membrane enables control of
the passage of substances into and out of cells

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biolo as-exchan
http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive- system

And take a look at these videos:
http://ed.ted.com/lesson s/in sights-in to-cell-membranes-via-dish-detergent-ethan-perlstein
http://ed.ted.com/lesson s/ what-do-the-lung s-do-emma-bryce

Task:

Create an interactive poster. Your poster should either: compare exchange surfaces in mammals
and fish or compare exchange surfaces in the lungs and the intestines. You could use a Venn
diagram to do this. Your poster should:

Describe diffusion, osmosis and active transport

Explain why oxygen and glucose need to be absorbed and waste products removed

Compare and contrast your chosen focus.

Have interactive parts: questions/hidden answers etc.

By the end of this section, you should be able to... propartionately less surface for substances to enter through. So it

@ explain how surface area to volume ratio affects transport of
mobecules in lving organisms

@ explain why organisms need specialised gas exchange
surfaces as they increass in size

concentration gracient from an area where they are at a relatively
high concentration to an area where they are at a relatively low
concentration

Gas exchange in small organisms
For a single-celled organism. such as an Amoeba, and very
Ilular

Gas a)«hanpp in large organisms

micelhdar organisms such as an Amosbo, Iar;pr mpm-m—.r. are made u|\ of billions of

The need for gas exchange surfaces

exchange takes place in the leaves

irectly into the cell

e substances can diffuse ; . .
= the distance over which diffusion is taking place - the shorer the diffusion distance the faster

diffusion can take place.

Smaller surface area
red to volume.

Learning tip
Larger surlace arca ‘When you look at gas s i B take note of the that enable

v the i 18 compared to volume. diffusian to take place as fast as pmnhl'.‘and see which factors increase the ml‘ofdﬂuslun
organism (see fig AL ﬁa E@
mands are low - the organisms do not 1 mm cube 2 mm cube 4mm cube

Surface area 6o 1 2 6 sades % 47 Explain wihy lage animals cannot take in all the substances they need from outside the body through
= ﬁ mm? = '.'-I mm* = 06 mm* their ghin,

Volume "= 1 mm =8 mm 4" = 64 mm’

2 Here are throe facts abaut gas xchange in humans. Cirygen enters the hody and carbon dinide leaves
Surface area  £:1 31 3:2 it through the lungs. The lungs are made of thowsands of tiny air s surrounded by blood vessels. The
o volume ratio samtace area of the lungs is approximately 507", Explain how this helps the two gases to diffuse quickly
~3 into and et of the blood
Q Q P e
radius Surface area io (s vl is the i between the surface area of an organism and its

caleulate the 05um 1jm 2pm volurne
elephants Surface area _ .
because of it 4nr? 3,14 pmy 12.57 pm
\fcﬂum:
joe 0.52 pm? 4.19 pym 33.51 pm
€ Surface area  6£:1 3:1 3:2
surface area @ to volume ratio
outside of the orgrnism to the inside gets longer and there ia FigB I this cliagrar the cube

226

©

227

Copyright The PiXL Club Ltd, 2016



| §BIOLOGY

Fipley &t Shomas

Cells

http: //www.s-cool.co.uk/a-level/biol cells-and-organelles
http://www.bbc.co.uk/education/guides/ zvivcdm/revision

And take a look at these videos:

https: //www.youtube.com/watch?v=gcTuQpulyD8
https: //www.youtube.com/watch?v =L Ok-enzoeOM
https: //www.youtube.com/watch?v=gCLmR9-YY70

Task:

should include:
Labelled structures with functions
Short explanations of key ideas or processes.

The cell is a unifying concept in biology, you will come across it many times during your two years of A level
study. Prokaryotic and eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. In
complex multicellular organisms cells are organised into tissues, tissues into organs and organs into systems.
During the cell cycle genetic information is copied and passed to daughter cells. Daughter cells formed during
mitosis have identical copies of genes while cells formed during meiosis are not genetically identical

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):

Produce a 3D model of either a eukaryotic or prokaryotic cell. Whichever you choose, your model

Mot all erdoplasmic reticulum is covered in ribasomes (see fig A)
Smooth endoplasmic reticulum (SER) is also imvelved in
synthesisand trarsgaort, bul in this case of steroids and bpids

For example, lots of SER is found in the testes, which make the
stemid harmone testosterone. and in the: lver. which metabohses
cholestern] amongst other lipids. The amount and type of
endoplasmic reticulum in a cell give an idea of the rype of job the
cell does.

rough ER

Eukaryotic cells 2 - protein tr.

By the end of this section, you should be able to...

# describe th of ic cells and the functions of organelles including the
rough and smooth endoplasmic reticulum, 805 ri Golgi and I

The cytoplasm of the cell contains the {ER), a three-di 1 (30}
network of cavities bounded by membranes. The electron micrascope reveals that some of the
cavities are sac-like and some are tubular and that the ER spreads extensively throwgh the cytoplasm
The ER network binks with the membrane around the mucleus, and makes up a large part of the
transport system within a cell as well as being the site of synthesis of many important chemnicals

It has been caloulated that Tem? of liver tssue contains about 11 m* of endoplasmee reticulum,
Electron microscopes also helped scientists to work out the functions of the endoplasmic reticulum,
by showing up the different forms - the rough and the smooth endoplasmic reticulum.

Another useful rechnique s 1o provide cells with radioactively labelled chemicals that are building
blocks for specific modules, for example labelled amino acids for the synthesis of proteins. and
then find aur where they appear in the cell. The laballed products can be rracked using micmscopy
Another method of locating them is to break the cells open and then spin the contents ina
centrifuge. The different parts of the cell can be separated ot and the regions containing the
racoactively Eabelled subst, s icdentified

smoath ER

805 and 705 ribosomes
In Seetion 1.3.5 you met ribasomes, the organelles on which protein synthesis takes place in the

f the cell. Ribosomes are made from ribosomal RNA and protein, and consist of a large
small subunit. The main type of ibosomes in ekaryotic cell ribosomes
" stands for Svedberg, a unit used to measure how quickly particles settbe in a centrifuge. The
rate of sedimentation depends on the sz and shape of the partide, When BOS ribosomes an:
broken into their two units, they are made up of a 408 small subunit and a 803 large subunit. The
ratio of RNA:protein in 805 ribosomesis 101,
However. eukaryotic cells also contain another type of ribosome. Scientists have discovered 705
ribosomes in the mitochondria. and in the chloroplasts of plant cells. These rbosomes are usually
found in prokaryeric cells (hacteria and cyanohacteria). They are made up of & =mall 305 subunit and
a larger 505 subunit and the ratio of RNA : protein in 705 ribosomes is 2: 1.

These 708 ribosomes are reproduced in the mitochondria and chloroplasts independently when

The Golgi apparatus

Under the light microscope the Golgi apparatus looks like a
rather dense area of cytoplasm. An eleciron microscope reveals
that it iz made up of stacks of parallel, flanened membrane
pockets called cisternae, farmed by vesicles from the endoplasmic

reticulum fusing together (see Section 2.1.2. fig A).

a cell dovices. This is seen as good evadence for the endosymbiotic theory thal mitochondria and The Cilgi appar with, but is not joined 1o,
chinroplasts evohaed from bacteria caught inside eukaryotic oells very sarly on in the process of the RER. 11 2 time to discover exactly
evolution what the Golg i ials have been radioactively

labelled and tracked through the cell to try and find out exactly

Rough and smooth endoplasmic reticulum what goes on inside it. Proteins are brought to the Golgi apparatus

icle of the endoplasiac reticubim membrane &
comered with granules, which are BOS ribosomes, so this & known as reugh endoplasmie reticulum
(RER) (sc fig A). The function of the ribosomes is o make proleins and e RER solates and
transports these proteins onee they have been made. Some proteins, such a5 digestive enzymes

‘and hormones, are not wsed inside the cell that makes them, so they have 1o be secreted without
intertering with the cell’s activities. This is an example of exocytosis.

Electron macrographs show that much of fhe

Many other proteins are needed within the cell. The RER has a large surface area for the synthesis
ol all these peoteins, and it stomes and transports ten both within the cell and frorm the iessde o the
outside, Cells that secrete materials, such a3 those producing the digestive enzymes in the lining of
ther gut, b i lirge armeunt of RER

© Copyright The PiXL Club Ltd, 2016

in vesicles that have pinched off from the RER where they were
made. The vesicles fuse with the membrane sacs of the Golgi
apparamus and the protein enters the Golgi stacks. As the proteins
travel through the Golgi apparatus they are modified in various
ways.

Carbohydrate is added to some proteins to form glycoproteins
such ag mucus. The Golgi apparstu: eerrs (o be imolved

in procucing materials for plant and fungal cell walls and insect
cuticles. Some protems in the Golg apparatus are digestve
enazymes. These may be enclosed in vesicles to form an organelle
knavwn aza hysosome. Allernatively, encymes may be transported

threugh the Golg apparatus and then in vesicles to the cell surface
membrane where the vesicles fuse with the membrane to release
extracelllar digestive eney e Gl apparatus was fisg
reported over 100 years ago, in April 1898 The fattened stack of
rnemibranes was observed by the Ialian scientist Camillo Gaolg
(1843-1926) through a light microscope. For more than 50 years
scientists argued over its function. Some thought it was an amefact
from the process of fixing and staining during tissue preparation.
The arrival of the electron micrescope in the 1950z allowed the
detailed structure of the Golgi apparatus to be seen.

The electron microscope has been central in showing details

of the internal structure of the Golgi apparatus. In addition, a
number of technigques have been developed that have allowed
more detailed understanding. The most important of thess has
beeen thee process aof labelling specific ermymes so they can be
seen using the electron microscope. The inner areas of the Golgi
apparalus, nearer o the RER, have been shown to be very rich in
enzymes that modify proteins in various ways, This is where most
enzymes o membrane proteins are converted into the finished
product. In contrast, in the cuter regions of the Golgi apparatus
you find low= of finiched procein products, bur not many of the
enzymes that make them. The movement of cell membrane
proteins through the Golgi apparatus is very complex. Areas of
the protein that need 1o be an the outside of the cell membrane,
such as receptor binding sites, are orientated by the Golgi
apparatus so that when th e at the membrane they are
inserted facing in the right direction.

__—rough endoplasmic reticulum
({ ﬁ vesicles pinch off the rough endoplasmic

reticulum and fuse to form flartened sacs

S @ e Golgi apparatus -
— ) >s|ack of flatiened cistemae
| — lined with smaath

i reticulurm

e S—. | endoplas
0 vesicies containin
A 5
[ ¥ secretions are pinched off
D the Golgi apparatus

wvesicles fuse with the cell surface
membrane and release the secrebons

Lysosomes

Food taken into the cell of single-celled protoctist such as Amoeba
rriust be broken down into simple chemicals tha: can then be used.
Organelles in the cells of your body that ane worn out need to

be destmoyed. These jobs are the function of the lysosomes. The
wicwed lysis, froem which they pet their name, means Sreaking down’
Lysosomes appear as dark, spherical bodies in the cytoplasm of
st cedls anel they contain a powerful mix of digestve eneymes
They frequently fuse with cach other and with a membrane-bound

n



By the end of this section, you should be able to...

® describe the structure of enzymes as globular proteins

® explain the concept of specificity

@ recognise that enrymes catalyse a wide range of intracellular reactions as well as extracellular

PBICLOGY
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Biological Molecules

Biological molecules are often polymers and are based on a small number of chemical elements. In living
organisms carbohydrates, proteins, lipids, inorganic ions and water all have important roles and functions
related to their properties. DNA determines the structure of proteins, including enzymes. Enzymes catalyse the
reactions that determine structures and functions from cellular to whole-organism level. Enzymes are proteins
with a mechanism of action and other properties determined by their tertiary structure. ATP provides the
immediate source of energy for biological processes.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biology/biolog ical- molecules-and-en zy mes
http://www.bbc.co.uk/education/guides/ zb739j6/r evision

And take a look at these videos:
httDS //www.youtube. com/watch7v H8wW]J 2KENIKO

Task:

Krabbe disease occurs when a person doesn’t have a certain enzyme in their body. The disease
affects the nervous system. Write a letter to a GP or a sufferer to explain what an enzyme is.
Your letter should:

Describe the structure of an enzyme

Explain what enzymes do inside the body

ones

MNaming enzymes

Enzymes

In thee shudy of biology, in medicine, in cellular and genetic
vesearch an in indy Biatechnology, it is important
to b able to refer 1o the action of specific enzymes. To do this we
el b understand hew erymes ane narmed.

Many of the enzymes found In animals and plants work inside the
cells These are known as intracellular enzymes. for example
DNA polymerase and DNA ligase. Cells secrete other enzymes
that have an effect beyond the boundaries of the cell membrane.

s¢ are extracellular enzymes. The digestive en

suzymme, the enzyme in your tears, are well-known exar

of these.

Most enzymes — both intraceliular and extracellular — have several
names inchading;
What is an enzyme?

A catalyst is a substance that changes the rate of a reaction without changing the substances

" - sgain. Enzymes
nee in individual cells and
n living cells, mear of the
reactions that proy vith energy and produce new bislogical material would rake place very
slowly - too slowly for life to exist. Enzymes make life possible by speeding up the chemical reactions
in eells without changing the condstions in the cytoplasm

5 as the mENA
pecific
tion 1.2.4),
and this means each enzyme will only catalyse a specific reaction or group of reactions. We say
enaymes show great specificity. Changes in temnperature and pH affect the efficiency of an enzyme
because they affect the intramolecular bonds withan the pratesn that are responsible for the shape of
the molecule.

shape as a result of their primary, secondary, tertiary and quarernary smruc

Within any cell many chemical reactions ane going on at the same time. Those reactions that build
up new chemicals are known as anabelic reactions (‘ana’ means up, as in ‘build up’). Those that
break substances down are cataboli ions (‘cata’ means down). The combinstion of these two
processes results in the complex array of biochemistry that we refer to as matabolism. Most of the
reactions of metabolesm occur not s single events but as pan of a sequence of reactions known as
a metabolic chain or metabolic pathwary. We usually think of enzymes speeding up reactions but
sometimes they act to slow them down, or stop them completely:

© Copyright The PiXL Club Ltd, 2016

of the molceule that the eng
“-ase’ on the end, or the substrate with an indscation of what it
does, eg. crestine kinase

- alonger systematic name describing the type of reaction being
catalysed, e.g. ATP:creatine phosphotransferace

» & dassification number, eg EC273.2

Some enzymes, such as urease, ribony
kenvawn by their recommended names. But
enzymes that are known by commeon but uninl
= wrypsin and pepsin for example, However, the n
enzymes give you useful information atout the role D| the enzyme
in the cedl or the bady

ce and lpase, an

Did you know?

The discovery of enzymes

In 1835 people noticed that starch is broken down 1o sugars more.
effectively by malt (sprouting barley] than by sulfuric aced.

People ako suspected thene were Terments' in yeast (a single-celled
furgues) ehat turned sugar 1o alcohol and in 1877 the name enzyme
(erally ‘in yeast) was introduced. in 1897 Eduard Buchner
(1860-1917) exaracted a juice’ from yeast cells that would
Breakdsiwn various sugars outside a living cell.

In 1926 Jarrses B. Sumnner (1887-1955) maracted the first pure,

crystallne enzyme from jack beams. i was urease. the enzyme that
catalyses thie b f urea. Sumner d the crystals were
p.u.m and ooncludod that enzymes must therefore be proteing.

her at the tme,
because many nuhh;hed scientists Md be-m trying and failing to
isolate enzymes for years. However, 20 years later Sumner recehved a
Mobel Prize for his ground-breaking work.

w

1 From which arganisms were the fiest enzymes isolated?

£ What is the dilference between an intracellulas enzyme and an

extracelular enzyme?

Imvestigate Summers work and discover which scientists were
particularly against his ideas and why.

Key definitions

A catalyst is a substance that speeds up a reaction without changing
thee substances produced or being changed itself.

Enaymes are protess that have a very specific shape as a result of
theeir primary. secondary, tertiary and quaternary structunes. They act
as biological catalysts and each enzyme will only catalyse a specific
reaction or graup of reactions.

ity is the of that means that, & a
result of the very specific thapes rexulting fram their tertiary and
quaternary structures, each enzyme will only catalyse a specific
reaction or group of reactions.

A anabolic reaction i the reaction that builds up (synthesises) new
mekecules in a cell.

A catabolic reaction is a reaction which breaks down substances
within a cell

Metabolism is the sum of the anabolic and catabolc processes in
acell

A metabolic chain (metabolic pathway) is a series of linked
reactions in the metaboliem of a cell

within the

enzymes ¥
el

Extracellular snaymis ane enrpmes thal cabilyse resctions outside
of the cell in which they were made.

57



PBICLOGY

Fipley &t Shomas

Ecosystems

resources.

Ecosystems rangein size from the very large to the very small.
efficiency of transfer through different trophic levels can be measured. Microorganisms play a key role

recycling chemical elements. Ecosystems are dynamic systems, usually moving from colonisation to climax
communities in a process known as succession. The dynamic equilibrium of populations is affected by a range of
factors. Humans are part of the ecological balance and their activities affect it both directly and indirectly.
Effective management of the conflict between human needs and conservation help to maintain sustainability of

http: //www.s-cool.co.uk/a-level/biol ecol

And take a look at these videos:
https: //www.youtube.com/watch?v=jZKIHe2l DP 8
https: //www.youtube.com/watch?v=E8dk WQV FA0A

Task:

Your article should include:
Key words and definitions
Pictures or diagrams of your chosen ecosystem.

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.bbc.co.uk/education/guides/ z7vgtfr/revision
ical-concepts

Produce a newspaper or magazine article about one ecosystem (e.g. the arctic, the Sahara, the

rainforest, or something closer to home like your local woodland, nature reserve or shore line).

A description of the changes that have occurred in this ecosystem
An explanation of the threats and future changes that may further alter this ecosystem.

Biomass transfers through ecosystems and the

Trophic levels

By the end of this section, you should be able to...
® explain what is meant by trophic levels

® explain the advantages and disadvantages of pyramids of numbers, biomass (dry) and energy
a5 useful representations of ecosystem structure and how biomass and energy are transferred
within them

® account for the transfer of energy at each trophic level

f plant and animal 5
1o study o mere dover

ate the Jemnves and

producers berries of plants or, in some cases, ate the insects that fed on the p_nnr_s. Elron called these feeding

Nonts) Inzeractions a food chain and proposed a general model to explain the flow of resources through a
community. Each link in the food chain represents a specific trophic level (see fig A).

A model for a food chain
Elton proposed a general model for the food chain based on the following trophic levels.

s make food. In photasynthesis, plants and algac trap light from the sun and this drives
the production of ATE which they then use to make glucose from carbon dicxide and water (see
Chapter 5.2 to remind you of the process of photosynthesis)

= Primary consumers are the organisms. mainly animals. that est producers, They are herbivores.
They use the melecules in plams to supply the raw materials needed for their metabolic reactions.

« Secondary consumers are the animals that feed on herbivores. They are carnivores. They use
the rolecules in e herbivores 1o supply the aw materials needed for their metabolic reactions

« Tertiary consumers i anir
predators in an 5

secondary carnivores Lo supy

—— + Decomposers are the final traphic level in any set of feeding relationships. They are the

y the raw matenials needed Jor their met; dbUhl’. reactions,

(ptarmigan) N - . . .
ikt microorganisms, such as bacteria and fungi. that break down the remains of animals and plants
and return the mineral nutrients wo the soll

Food webs and beyond

The description of a food chain makes sense and is relatively R.r"ple to understand. However, it is

o recogmised as an ove 4

bears are two of a variety of food sources exist not in
tertiary "

at Elton went
s all over

simple food chaims bul es past of comples itercennected food webs, This is exact
on 1o observe on Bear Island, and ecologists have built up similar medels from e
the world [see fig B)

In siuations involving a single food chain, such as the giant panda with its dier made up exclusively
of bamboo, the ecosystern is easih ted, Any event that reduces the availability of bamboo will
&lso threaten the panda, malking pandas very vulnerable to habhat destruction. whether as & result
of hurman actions or natural disasters. When an organism is part of a complex food web, a change in

© Copyright The PiXL Club Ltd, 2016

any one component, whilst potentially affecting the balance of the
ecusystiem. is far hess likely to have catastrophic effects and so the
system will be maore sable (see fig B).

==,
plant-cating  seed-cating
- '»('R imgects birds

~/

o chad highty simplified model of th
an ecosystem, it has helped us to develop an
ng of the energy economy of ecosysiems. We can

also use pyramids to illustrate what is happening in an ecosystem.

Pyramids of numbers

more priciary consumers than secondary consurmers, s 50
on. These observations are represented at their simplest by a
pyramid of numbers (zee fig C)

Pyramids of biomass

In many situations a pyramid of nurmbers does not aLcuraIeI}
redflect what is b
rosebush will support a very large population of which
will be eaten by a smaller population of ladybirds and hoverfly
larvar, that are themselves the prey of relatively few birds. This

jgives a very distorted pyramid of numbers. You get a much more
realistic model by using a pyramid of biomass. This shows the
«combined mass of all the erganisms in a particular habitar.
Counting the plants and animals for p}ramlds of numbers can be
ehiflicult and Frisasuring bi b 1 wet o dry
biomass may be used; howe very inaccurake.

I is affected by water uptake in the soil, ran 1 plants,
and drinking. urinating. defaecating and in sc sweating
in animals. Using dry mass efiminates the inaccuracy of varishle
‘water content in crganisms, but involves destroying the material.
To avaid the dcz ruction of thc I‘abltnt a small samplc of all the

Pyramids of energy

Even pyramids of biomass have their kmitatons. For example,
if tf mass of th i

sh Channel is analysed,
larkton than of the phy
which it feeds. The sample is only a snapshot of the ecosystem.
‘Whar it fails to show phytoplankion reproduces much
more rapidly than the zooplankion. Although the biomass of the
total phytaplankton population at any one time (the standing
han that of the z2ooplankion, the turmever of the
gher and 50 th
+ A prrarmid made up of cbservalions over
o6t accurate model of what is happening inan
s what we try 1o do with pyramids of energy.

The energy in an ecosystem remains the same ar every leved. and
it is the sine of the differes & of energy stores that changss
As you move along a food chain, less energy is stored in the
arganisms and more is stored in the surounding atmosphere
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Control Systems

Homeostasis is the maintenance of a constant internal environment. Negative feedback helps maintain an
optimal internal state in the context of a dynamic equilibrium. Positive feedback also occurs. Stimuli, both
internal and external, are detected leading to responses. The genome is regulated by a number of factors.
Coordination may be chemical or electrical in nature

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http://www.s-cool.co.uk/a-level/biol homeostasis

http://www.bbc.co.uk/education/topic s/ z8 kxpv4

And take a look at these videos:

https: //www.youtube.com/watch?v =x4PPZCLnVkA
https: //www.youtube.com/watch?v=x4PPZCLnVkA

Task:

Produce a poster to display in your classroom in September summarising one of the following
topics: Temperature Control, Water and the Kidneys, Glucose, or The Liver.
Whichever topic you choose, your poster or display should include:

Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

Control of the kidney and homeostasis

By the end of this section, you should be able to...

® explain how the pituitary gland and osmareceptors in the
hypothalamus, combined with the action of antidiuretic
harmane (ADH), bring about negative feedback control of
mammalian plasma concentration

The kidney is involved in the balance of both water and solutes in
the body, Urea is produced cominuously by metabolic processes
and the kidney plays a key role in remaoving it from the body.
However, bevels of other important substances vary according

1o the siruarion of the individual A long walk on a hot, sunny

day. a salty meal or drinking several pints of liquid all threaten
the equilibriem of the body How is the functioning of the kidney
contrealled 10 bring about homeoss,

Osmoregulation

The asmatic pnle'nnn of lhl‘ blood is maintained within narrow

negative feedback systern involving antidiuretic hormone (ADH)
ADH is produced by the hypothalamus and secreted into the

posterior lobe of the pliitary where it is stored (see Sections
9.1.2 and 9.1.3). ADH increases the permeabdity of the disal

convolued nubule and the collecring duct 1o water

Mechanism of ADH action

The mechanisem by which ATH inc he permeabilit
wirlls of the distal eonvoluted tubule and allecting duct (o
water i very elegant. ADH does not cross the memibrane of the
tubude cells. It binds to specific receptors, triggening reactions that
result in the formation of cAMP as d'.c second messenger (see
Sectlon 9.1.1). The cAMP sets up a series of reactions that cause
vesicles within the cells lining the wbules 1o move to, and fuse
with, the cell membranes. The vesicles contain water channels
which are inserted into the membrane, making it permeable to
water Water then moves through the channels out of the tububes
ard into thee surrounding blood capillar s

The amx of ADH released controls the mamber of channels
that are inserted, so the permeability of the tubules can be very
closely controlled to match the water demands of the body. When
ADH levels fall, levels of cAMP also drop and the water channels
are withdrawn from the membranes and repackaged in vesicles.

mpermeable to water once again - and the
channeds are stored ready for reuse when needed

230

ADH and negative feedback control
hort supply or you sweat a lot a3 a result of

s meal. the concentration of inorganic
ions in the L*lcod rises 50 its water potential becomes more
negative. If this continued. the camotic balance of the tissue
fiuids would become disturbed. causing cell damage (see Book 1
Section 4.1.3). This is prevented by a negarive feedback system
invalving ADH.

An increasingly negative water potential in the blood is detected
by oamoreceptors in the hypothalas They nerve
mpulses : p ar pituitiary, which in = stored
ADH into the blood. The ADH i picked up by receptors in the
ovlls ol the kidney tububes. ADH increases th me ity of
the distal comvoluted wbule and the collecting duct o water, As
@ resull, water beaves the tubules by osmosis into the surrounding
capillary nerwork. This means maore water is returned from the
filerate to the biood, and a small volume of concentrated urine Is
produced.

‘When large amounts of liquid are taken in, the blood becomes
more dilute - its waler potential becomes
change s detected by the asmoreceptars of the hypathalarmus,
s the re « of ADH bry the pituitary is inhibited
of the distal comoluted tubnh 1 the collecting duct
remain impermeable to water and 5o o reabsorplion
s place. Therelore, the concentration of the blood is

mainained and large amounts of very dilute urine are produced

(see fig A).

It is very easy to test the effectiveness of this system - simply
drink about a litre of water over a shont period of time and wait
Bar the results!

Extra feedback

The release ol ADH s also stimulated or inhibited by changes

in the blood pressure. These changes are detected by the
baroreceptors in the sortic and carotid arteries, which also help
control the heant rate (see Section 9.3.1). A rise in blood pressure
(often a sign of an increase in blood volume) will suppress the
release of ADH and 5o increase the volume of water lost in the
urine. This in nrn reduces the blood volume and so the blood

pressurs falls

te a loss of blood
of ADH from the

By thee kidneys. Water is
returned o the blood and a small amount of concentrated wrine is
produced. This is part of the normal dynamic equilibrium of the
by, bet it abses pilays i irpaortant tele i you kese a kot of Blood
for any reason

© Copyright The PiXL Club Ltd, 2016
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water potential)
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normial water

potential of "I\

water potential of the

Fig A A negative foeel

Diabetes insipidus

The mast comman form of diabetes. diabetes mellines, is the result of insufficient insulin being
prodcuced The name literally means ‘sweel fountain’, becase large volumes of urine conaining

There is, however, another form of diabetes - a relatively rare condition known as diabetes
insipidus. The name means "dilute fountain’ anc s contmmously produce lange
volumes of very dilute urine, It is caused when an individual does not produce any ADH, or their
kidneys do not respond to ADH. Without ADH, the distal convoluted rubules and collecting ducts
are permanently impermeable to water. The patient feels extremely thirsty and has to drink large
quantities of liquid 1o aveld severe dehydration. Disbetes insipidus is treated in differens ways,
depending on the severity of the condition and the cause. either with drugs that replace the ADH or
with drugs thar enable the kidneys 1o produce a more concentrated uring.

e aas nOETE]

Viclume of urise

n
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Energy for Biological Processes

in the light-independent stage.

respiration

http: //www.s-cool.co.uk/a-level/biol

And take a look at these videos:
https: //www.youtube.com/watch?v=00ibG cfGuQ

https: //www.youtube.com/watch?v =2f7YwCtHcgk

Task:

summarises the key points.

Your poster should include:

Both text and images

Be visually stimulating

Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

In cellular respiration, glycolysis takes place in the cytoplasm and the remaining steps in the mitochondria. ATP
synthesis is associated with the electron transfer chain in the membranes of mitochondria and chloroplasts in
photosynthesis energy is transferred to ATP in the light- dependent stage and the ATP is utilised during synthesis

Read the information on these websites and textbook pages (you could make more Cornell notes if you wish):
http: //www.bbec.co.uk/education/quides/ zcxrd2p/revision

Produce an A3 annotated information poster that illustrates the process of cellular respiration and

Respiration in cells

By the end of this section, you should be able to_.

® show that cellular respiration yields ATP which is used as a source of energy for metabolic
reactions, and the process ako generates a rise in temperature

& explain that aerobic respiration involves different stages, including glhycolysis, the link reaction,
the Krebs cycle and ouidative phosphorylation

® describe how you can investigate factors affecting the rate of respiration using a respiromaeter

The cells of all arganisms need ensrgy 1o break and make bonds during the chermical reactions that
bring about growth, reproduction and the mai o of life
food. usually by photosynthesis, “h.e
energy in the
during cellular res,

eat and digest other organ The
red to the bonds i ATP

ion, provi ng the encrgy for all othe: r"|CIdbO|IC reactions.

What is cellular respiration?
Cellular respin s thee process by which the energy from food molecules is transferned to ATP
(zee Book 1 Section 1.3.1). The substance that is broken down is referred 1o as the respiratory
substrate. The main respiratory substrate used by cells is glucose. Oncygen from the air is used in
the process, and carbon dicxide and water are formed as waste products. The volume of axygen
used and the volume of carbon dioxide produced change depending on the level of activity of the
rganism, the type ol food being respired and other external Getors such as

Aerobic respiration is thee form of cellular respiration that tak
Aerobic respiration of glucose is usually summarised as follow:
CeH 0 + 60, ¢ HCO, +6H,0 (+ ATF) AH =~ -2880k)

lace in presenee of oygen.

Fhicase + oxygen — carbon dioxide + water (+ ATP) AH =~ -2880k)

hysed by the e
phate (ADP) and & lree inorganic phesphy
is released for every mole of ATP hydrolysed. Some of this energy is transferred 1o
the environment, ing it up, bur the rear is svailable for any energy-requiring biological activiny:
The breakdown of ATP into ADP and P, is reversible. The phosphorylation of ADP 1o ATP is also
catalysed by ATPace and requires 30.5k) of energy.

ATP

ot be stored in the body in large amounts. The raw materials 1o make ATF are almost

pon and when it = needed. However, once the raw
materiaks are used up. cellular respiration cannot continue and no maone ATP is made. This s seen in
the onset of rigor moes afier death, Onee cellular respiration stops and ATP preduction ends, the

contracting proteins of the mzscles at work and the muscles lock solid

© Copyright The PiXL Club Ltd, 2016

make their own

An outline of aerobic respiration

ghucose

AigC Asimpliied madel of the man

The simple equation given for aerobic respirmtion hides the fact
that the complete process iz & complex series of reactions.

Acrobic |-'\n|m' n takes pl.u e In rwo distinet nh.m- This flrst

entry inie  the m&.ond stage of the process.

The second set of reactions is known as the Krebs cycle (see
Section 5.1.3) and neads eaygen 1o procesd. The link reaction
15 needed to move the products of glycolysis into the Krebs cycle
and the electron transport chain (see Section 5.1.4)

As in all bio s, the reactions are controlled by
enzymes Broaus ch enryme is specific to a particular e
many different enzymes are imolved. The rate of the reaction is
contralled by inhibition of the various enzymes. usually by other
chermicals in the reaction chain (see Section 5.1.2).

Most organisms depend on aerchic respiration, which means
that they rely o nce of axygen o 1|I|m [

the resplrator, -ty .
energy to survive, They may be able to cope \mh & temporary
lack of axygen. but only in the very short term. Some organisms
can survive withour axygen. such as facultative anaercbes. which
can rely an anserobbe respiration i necessary There are & few
groups that cannot use axygen at all and may even be lilled by it
(see fig Dib))

Where does cellular respiration take place?
Glycolysis, the first part of the respirstory pathway, & not
associated with any paricular cell organelle, The enzymes

ng glycolysis are found in the cytoplasm. However, the
other stages in aerobic respiration. including the link reaction,
Erebs eycle and the electron transpon chain involved in producing
ATE take place inside the mitochandria

Mitochondria are relatively large organelles with a comples
internal sructure, They have a double membrane and the inner
one is formed in many folds called cristae (see fig B). The matrix
of the mitochondrion contains the enzymes of the Kreba cycle,
while the cristae carry the stalked particles associated with
.m Cellsw th very low ene'g. nequ.mmnt_r. sncl' as

liver, have very large numbers
cytoplasm,
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Scientific and Investigative Skills

As part of your A level you will complete a practical assessment. This will require you to carry out a series of
practical activities as well as planning how to do them, analysing the results and evaluating the methods. This will
require you to: use appropriate apparatus to record a range of quantitative measurements (to include mass, time,
volume, temperature, length and pH), use appropriate instrumentation to record quantitative measurements, such
as a colorimeter or photometer, use laboratory glassware apparatus for a variety of experimental techniques to
include serial dilutions, use of light microscope at high power and low power, including use of a graticule, produce
scientific drawing from observation with annotations, use qualitative reagents to identify biological molecules,
separate biological compounds using thin layer/paper chromatography or electrophoresis, safely and ethically use
organisms, use microbiological aseptic techniques, including the use of agar plates and broth, safely use
instruments for dissection of an animal organ, or plant organ, use sampling techniques in fieldwork.

Task:

Produce a glossary for the following key words:

accuracy, anomaly, calibration, causal link, chance, confounding variable, control experiment, control group,
control variable, correlation, dependent variable, errors, evidence, fair test, hypothesis, independent, null
hypothesis, precision, probability, protocol, random distribution, random error, raw data, reliability, systematic
error, true value, validity, zero error.

© Copyright The PiXL Club Ltd, 2016
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MINI ASSESSMENT

BRIDGING BOOKLET

The following 40 minute test is designed to
test your recall, analysis and

evaluative skills and knowledge.

Remember to use your exam technique:
look at the command words and the
number of marks each question is worth.
A suggested mark scheme is provided for
you to check your answers.

DON'T
Silen=

UNTIL
YOURE
FPROLUID

Fx
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BRAVD ON BEING A BRILLIANT
BIOLOGIST!
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1. a)What are the four base pairs found in DNA?

(2)
b) What does DNA code for?
(1)
c) Which organelle in a cell carries out this function?
(1)
2.a) What theory did Charles Darwin propose?
(1)
b) Why did many people not believe Darwin at the time?
(1)
c) Describe how fossils are formed.
3)
d) The fossil record shows us that there have been some species that have formed and some that have
become extinct.
i) What is meant by the term ‘species’?
(2)
ii) Describe how a new species may arise:
....................................................................................................................................................................................... (3)

© Copyright The PiXL Club Ltd, 2016
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partners in excellence
Ecologists regularly study habitats to measure the species present and the effect of any changes.
One team of ecologists investigated the habitat shown in the picture below:

Mebile dunes Fiand cunm
g Yoliow NS ™ Hayy

€ dune Grey weoshbng =
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é Fore shack Yoy ;
[ Emhm dunes 1 18

Srandidi  Hunes ‘

line ”
56 WATER TABLE
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Image taken from http://www.macaulay.ac.uk/soilquality/Dune%2 0Succession. pd f

a) Define the following keywords:
i) Population

b) Give an example of one biotic factor and one abiotic factor that would be present in this habitat

BIOTIC:  cvti ettt ettt et et et e et e e et ete et aeate e tea e eaetes e ausaenaee Sesbeneteeetaesete fesnteenetennteans e ebeeetaeeeteees nee sesnes

AADIOTIC: ettt ettt et et ettt e steeteeteete et se e eaea s et ettt festesaesaesaseaseas St easereeaeate et Sueeteete et sesen ateebe e sen srenen ean
(2)

c) Describe how the ecologists would go about measuring the species present between the coast and the

inland.
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4. Every living organism is made of cells.

n

Image taken from http://prestigebux.com/worksheet/label-a n-a nimal -cell-works heet

a) Label the following parts of the animal cell:

2 ettt ettt ettt et b es et ee ke eea et eeeae e4eAes et eae a4 eaAeseieahe seesesaeseae S4e sesAesteseReeba AenAesaeseneebenes etaeseseeeenesbes Sesetesernensesens
D et ettt et et b e ettt eae St es et et ek Sen ekt e R Sea ek eseR e4en st e R Sen et 4ok ent ek nenbeseae Sae et aesbes et ete senesbesereeseen
8 ettt et ettt eh et sea et e a4 s et ea 4 sea ek £t ehe Sea s et ea S4e Seases et ea ehs Seabes £t eae ehe s ek et ebe sesenbes £etebe seaentene s
3)
b) Describe how is the structure of the cell membrane related to its function?
3)

5. A medical research team investigated how quickly the body deals with glucose after a meal. They studied

the blood glucose concentration of people who exercised versus those who did not.
Here are their results:

Milk chocolate consumption and blood glucose effect under
under conditions of exrecise and sedentarism

mmol.

2o

100

80

6o —— 10 e ecise

SR C5E

40

0

o¢

o0 100 00 300 a0,
Hours after eating

Image taken from https://memoirsofanamnesic.wor dpress.com/category/blood-glucose/

a) What organ in the body regulates blood glucose concentration?
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b) Explain how the stages that would bring about a return to normal blood glucose concentrations.

(4)
c) Name one variable the researchers will have controlled.
(1)
d) The researchers made the following conclusion:
“Blood glucose returns to normal values for all people after 4 hours”
To what extent do you agree with this conclusion.
(3)

6. Scientists need to be able to interpret data in graphs to decide if there are trends in the results.
For each graph bellow, describe the trend.

rate of transpiration

wind speed ey L . .

Population vs. Time

Popuation

Rate of photosynthesis

Light intensity - 0

Images taken from: http://www.everythingmaths.co.za/scie nce /life scie nce s/grade -10/05-sup port-and-trans port-systems-in-
plants/images/56aff2fob6 c5 b04168 8f74 5ca928990c.png
http://www.bbc.co.uk/staticarchive/a fa3 f2b1 6b4 d58d 077943 c969 29c9a 4020 fea83a.gi f
http://www.rpi.edu/dept/chem-e ng/Bi otech-E nviron/ Proje cts00/te mp h/enzyme. html
http://www.myearthwatchexperience. co m/Essential%20E cology. htm
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Question Answer Marks
1 a Adenine-Thymine 1
Cytosine-Guanine 1
b Protein/enzymes 1
c Ribosomes 1
2 a Evolution (by natural selection) 1
b Not enough evidence 1
c (Plant/animal dies) and is quickly buried in sediment 1
Not all conditions for decay are present 1
Hard parts of the body are replaced by minerals 1
d i Organisms that can reproduce to produce viable offspring/offspring 1
that can also reproduce (fertile)
ii 3 from
Geographical isolation/named example 1
Mutation of genes 1
Natural Selection/selective advantage 1
Species can no longer interbreed (not produce fertile offspring) 1
3 a i A group of organisms, all of the same species, and all of whom live 1
together in a particular habitat.
ii The total of all populations living together in a particular habitat. 1
b Biotic — one from:
Predators, prey, plant, microbes 1
Abiotic —one from:
Availability of water, temperature, mineral concentration, reference 1
to climate/weather
C Measure out a transect 1
Using a tape measure 1
Use a quadrat 1
At regular (named) intervals 1
Identify species present 1
Using a key/guide 1
4 A 2 Nucleolus 1
5 Smooth Endoplasmic Reticulum 1
8 Golgi body 1
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Question

Answer

Marks

Any 3 from the following structure and function must be given.

Lipid bilayer - has a hydrophobic inside and hydrophilic outside,
allowing for selective permeability

Proteins - allow for specific substances to come or some molecules to
pass through,

Cholesterol - allows for fluidity of the membrane,

Glycoproteins - for cell identification they serve as markers

Pancreas

3 from

Pancreas detects change

Insulin secreted

By alpha cells

Respiration increased

Uptake of glucose increased

Liver increases storage of glucose as glycogen

T G QY

Any one from:

Amount of chocolate, time taken to eat, other food/drink consumed,
age, gender, weight, fitness level/metabolic rate, health/pre existing
conditions, use of medicines/drugs

Any three from

Data suggests that blood glucose returns to normal

Doesn’t show how much exercise has been done

Doesn’t say age/gender/other named variable

May only be true for chocolate/only one type of food investigated

N e e

Top left: transpiration increases when wind speed increases/there is a
positive correlation

Top right: rate increases with pH until the optimum is reached, after
the optimum, rate decreases

Bottom left: Increasing light initially increases the rate of
photosynthesis, but after a while remains constant

Bottom right: Population increases slowly at first and then increases at
a greater rate/increases exponentially
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If you have a particular interest in one

of these biological areas, follow the

links to find out more. Thanks to
Shelley Parry for this document!
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Virology & ° Explained: The Next Global Pandemic (20 mins)
Global Health https://www.netflix.com/watch/81062202 ?trackld=13752289&tctx=0%2 C3%2 C0d03e68c-6321-41f2-9dfa-11f336ddc8 ca-
52560540%2C%2C
° FuturelLearn course on Coronavirus:
https://www.futurelearn.com/courses/covid19-novel-coronavirus
. The Life Scientific - viruses: https://www.bbc.co.uk/programmes/m0009b2t
Key Biological ° Shortvideo - electron microscopy images https://www.youtube.com/watch ? v=yutNM8AIkkk

Concepts

Podcast - Tn Our Time - Microscopes” https://www.bbc.co.uk/programmes/b03jdy3p
Podcast - ‘In Our Time - Enzymes” hitps://www.bbc.co.uk/programmes/b08rp369

Cells and Control

TEDx - Animations of unseeable biology
https://www.ted.com/talks/drew berry animations of unseeable biology?language=en
TEDx - A look inside the brain in real time
https://www.ted.com/talks/christopher decharms a look inside the brain in real time#t-179742
In Our Time - Free Radicals
https://www.bbc.co.uk/programmes/m0000xad
Reading on microbes:
https://www.sciencenews.org/topic/microbes
In Our Time - The Brain
https://www.bbc.co.uk/programmes/b00b54yx

Genetics

Article - Virus mutations - htips://www.historyofvaccines.org/content/artides/viruses-and-evolution

Movie - Gattaca. IntoFilm have a worksheet of Science questions you can consider while watching the movie - let me know
if you'd like me to send it to you

In Our Time: Genetic Mutation https://www.bbc.co.uk/programmes/b008drvm

Natural Selection
& Genetic

Modification

Can Science Make Me Perfect?
https://www.bbc.co.uk/iplayer/episode/b0b6g3gy/can-science-make-me-perfect-with-alice-roberts
Explained: Designer DNA (20 mins)
https://www.nefflix.com/search?g=science&jb v=80216752&ibp =2&jbr=1

Unnatural Selection (short series)
https://www.netflix.com/watch/80208833 2trackld=13752289&tctx=0%2 C0%2 C8bd41505-055d-4d08-a8c9-

€71150318bb2-44683054%2C%2C
In Our Time: Neanderthals https://www.bbc.co.uk/programmes/b00sginv
The Life Scientific: evolution of cancer hittps://www.bbc.co.uk/programmes/m0003ks6

Hedith & Disecase

CrowdScience: How did humans discover medicine?
https://www.bbc.co.uk/sounds/play/w3 csz1 v9
CrowdScience: Is vaping bad for your health?
https://www.bbc.co.uk/sounds/play/w3 cswvx3
In Our Time: Penicillin https://www.bbc.co.uk/programmes/b07dnnkm
In Our Time: The Origins of Infectious Disease https://www.bbc.co.uk/programmes/b011pldm

Plonts

TEDx - How can we make crops survive without water?

https://www.ted.com/talks/jill farrant how we can make crops survive without water#t-16976
Podcast: Plants, from roots to riches
https://www.bbc.co.uk/programmes/b048s3my/episodes/downloads
Plenty of articdles to read:

https://www.sciencenews.org/topic/plants

Homeostasis &
Hormones

Interviews with researchers working on hormones:
https://endocrinepod.com/episodes/

OpenUniversity course on diabetes:
https:

Exchange &
Transport

Research Lance Armstrong. For a long time his success was attributed to the fact that his heartis a third larger than the
average male’s... But what else did he make use of?

In Our Time: Discovery of Oxygen https://www.bbc.co.uk/programmes/b0088na!

In Our Time: The Heart https://www.bbc.co.uk/programmes/p003cibh

The Big Picture - respiration https://www.stem.org.uk/resources/elibrary/resource/460338/cellular-
respiration#&gid=undefined&pid=1

Ecosystems

Read about the work of the World Food Programme https://www.wfp.org/
Your teacher can send you the resources to the Encounter Edu programmes on Frozen Oceans, Coral Oceans and Plastic,
Plankton & Poo
https://encounteredu.com/teacher-resources/frozen-oceans-science-ages-14-16
https://encounteredu.com/teacher-resources/coral-oceans-science-ages-14-16
https://encounteredu.com/teacher-resources/plankton-plastics-and-poo-science-ages-14-16
Open University free courses:
Water cycle: https://www.open.edu/openlearn/science-maths-technology/science/environmental-science/water-use-
and-the-water-cycle/content-section-0?active-tab=description-tab
Carbon cydle:
https://www.open.edu/openlearn/science-maths-technology/across-the-sciences/ecosystems-the-carbon-cycle
The Life Scientific: carbon cycle
https://www.bbc.co.uk/programmes/m0003cy9
For those with Disney+ - check out all of the National Geographic films and share your recommendations! The same for
episodes of Blue Planet/Planet Earth etc
The Wonder of Animals (BBC) https://www.bbc.co.uk/iplaver/episode/b04da5th/the-wonder-of-animals-1-penguins
Articles on ecosystems:
https://www.sciencenews.org/topic/ecosystems




