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18.1.1 — Describe variation as differences between individuals of the same species

18.1.4 — State that discontinuous variation is usually caused by genes only and continuous variation is
caused by both genes and the environment

18.1.5 — Investigate and describe examples of continuous and discontinuous variation

18.1.6 — Describe mutation as genetic change

18.1.7 — State that mutation is the way in which new alleles are formed

18.1.8 — State that ionising radiation and some chemicals increase the rate of mutation

18.1.9 — Describe gene mutation as a random change in the base sequence of DNA

18.1.10 — State that mutation, meiosis, random mating and random fertilisation are sources of genetic "
variation in populations
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C) wdlicn

Varialion. ' : the di€lecence befween jpgividvals of the same species
> grovp of organisms Jhat can interbreed o produce fectile offspring
€ven though all humans belog Jo the Same species,
Homa Sapiens , '”Le}: are not all fhe same and have many OifFerences bedween cach other

L>Vanriaul.io¢\ can cither be due fo genedics or environmentol factors or  bolh

—> Cwu{yp;c voriation : variation cavsed by Jifferences in genes (ie auele.s) carried on chromosomes.

This variation is inherited fom parents and you are born with This - it does not change in your life time

These ate inherited charackeristics

€X: all individvals have genes respansible for coding eye colour. Individval A hos alleles for blue whereas B has alleles foc geeen. .

alleles for
green eyes —

alleles {or
blve eyes E—

> (P ’\awl;'ypic variakion - vordakion cavsed by bofh differences in genes bot also in fhe eavironment

This veriation is not full, iaherited and is |'mpad-fJ lvy The envicanmeat in which on ocganism lives (sunliaht, lenperature, diet, homidity, ox”m..-.)
These are acquired choratterisiics

&K we all have geaes for skin colour bot different exposure fo sunlight (UV) cavses skin to fan - skin colour is genelic, fan is acyuircé

alleles {for Q
pale skin - 1t

C)/aridilion in Populdlions
Populal:ion. . Qa group O'F OfJnniSms of fhe same Specics lM"S in the same arec

L) Whea we examine populations, we con hack how varioble they are for o given charackeristic.

Conkinvous Variation Disconkinvous Variation
No distinct categories; Distinct cakegories ;
a speclom of 0iffecent vorielies no infermediates
fends €0 be guantitative tends to be qualifaive
Cavsed Ly both genes and Cavsed (usually) Ly geaes only
the environment environment minimal or no role
molliple genes fesponsible (Palysenic) few genes fesponsible (sometimes ’only)
molkiple alleles have an addifive effect alldes do not have addifive eflect
ex: more alleles for pigmeatation = dacker
number of number of
individvals individvals
characteristic charactenistic

examples: height, we«'ahi , skin coloor , intelligeace examples: ABO blood groups, tongue {o"ing , eye colovr



genetic change. Specifically, o random clmic in the nucleotide base sequence of DNA. Some factors can increase The rate of mototions.

v @

mutation °

Covld be o base poir Swap, insertion of lor mere base poics or deletion of | or more base poirs

w
Ecroc in DNA replication ¢\
UV radiation X-rays DNA polymerase adds fhe incorrect, A W
non- complementary base during C cT
short -wave replication and this mistake is missed cC A (; G A
ionizinj radiation CaUSCS 01? dwins Fmof read-'nj m
Mutations )
4 §

/// Con cavse

DNA o’amaae

G s 4
il ﬁﬁ W @ \\ﬁg M
Chemical mutagen w ercoc in DNA repoir \I

Virvses can alter /
incorporate DNA in infected
hosﬁ Cezls) ckanoins ,e

(cx: nico{inc) when the damqae is -fnced

incorrect /oo man 'y /100 few bases are used

/m_pacl; of moutations:

@ rlwha]f if a motation occvrs in a non-coding Section (DAIA that is not a sene) proteins bein3 Synil\csizcd vnaffected

WWW%WWWWW !, % More than 95% of human DNA s non-coding. Even though they dant code

for profeins they ace important for gene reju)ah'on_. steucture , and more
non- cadin 9 gene non-coding

@ nevtral: if o motakion occors in a gene, bot the motated codon codes for the same amino acid. No choage as same prokein being made

3*; ﬁg W | G- “«*@D@S*%

normal gene mRNA polypeptide protein.

0@0
ﬂﬁ@

mutated gue mRNA Polypepbde

Same prol:e in

@ negative : if o mutation occors in a gene , The mutated codon(s) codes for a differeat / alleced protein.. —> New allele (Could be disadvantageovs, like dn'seaSe)

_

Z e normal . motated
) ". ﬁmslobm '- hlnoalobln
6c * o c
2 T ke \} s 33 —>
g @ Sickle cell
normal SCI\& MR”A leyPepbae norma) red blood cell rnutn.hd 30\& MR”A deﬂpbde red blood cell

@ Fosif.'nlc'- if a motation occors in o gene, the mutated codon(s) codes bor o different /allered protein.. —> New allele (could be advantageous, like rcsishncc)

HIV docks HIV cannot dock
on re«ptor as ceceplor oo small
§ 132 bp deletion | 3 X

hit
normal protein :I,ood :d( IV injects Short polypeptide HIV connot m‘)fct
folds into receptor geachic material (lds into genelic motecial
normal gene Infection mutated gene smaller receptor No Infection



J&Mo/gezw%()/a/m%n

Note: all organ:ms (unicdlular or mu”icelld’af) are Sobject to motations. Motalions ore the Source of new alleles and new chorackerisiics.
howeoer, Some organisms repoduce sexvally and this further increases voriation as it allows new combinatbions o occor

C‘)CM""ICa"] wique gametes % random pairing % fandom feckilizadion = off spring with a unique combination of
created via meiosis of mates of 3am¢+es afleles (diﬂ’mn(z feom each other and pararl-s)

N(eiosis

Mciosis o reduclion division in which the chromosome number is halved €rom ().'plau'() fo haplo-‘a’, resan’nj in etnn‘ia”y vaigue gameles

~©

end result are 4 haploid gametes — which ore genctically uvnique

{hese Oifferentiate omd mature jato sperm

(-Ies}es in mammals, anthess jn -ﬂowu.'na PI-AB)

fhese Jifferentiake and mature into ova

(ovacies in mammals y ovules in ﬂowm'ns Plan'l's)

an error in JwviSioa could fesult

Q @ in & gamele with foo many or
alleles are cxchanged between @ too few chromosomes. € {hese ferkilize
hanoloyvs chromasames @ <, oﬂ's?n'us will have genetic disscder

ex: Down Syndrome

—> chromosomes recombined haplm'f)

Even fhovgh most s:xually-reprodddn3 organisms Select  maltes prioc to reproduction , rondom mating still eccors

<q7dtram$oms instead of ‘Ib)

Ex: In plants, wkich plant pollinales another con be strangly ex: In animals there is typically mate selection. But aot all fcaits ore
defermined b] weather anditions, Jike wind or corrents selected for, such as blood type. So it is often random for certoin teaits
~ Which alleles are combined is randam which get combined ond mixted

Pandem Feidilizdlion
[n Scxua”}l reproducing individvals In many Fish, fhe female celeases hundreds - thousands of

€q9s where the male thea releases miflions of sperm.

millions of specm are  released
Which gamete {fuses with which is ofttn random

at once.’ Which sperm u“imal'd)l

will ftilize ovum may be random
%

I\

females release many €39S males release many Sperm



Answer fhe l’olkw;@ 7u¢sfions:

@ The ﬂ:nouinj DNA Sequence codes for a prokein,:

TACGGTCAGGCCACCCTC6AATTAAGATTCATT

delermine the polypepl:ide chain it codes for

@ The Sequence 3o£ motated when an extra base was jnserted

Tasks

TACGGC TCAGGCCACCCTCGAATTAAGATTCATT

T

First letter

Second letter

U c A G
UuU UCU UAU UGU U
Phe Tyr Cys
U ch} Ve UAC} UGC} c
UUA}Leu UCA UAA Stop|UGA Stop| A
UuG UCG UAG Stop|UGG Trp |G
Cuu ccu CAU}HiS CGU U
cuc cce CAC CGC c
€l cua [Lev | cca [Pro CAA}GIn cea [A9 | A
CUG CCG CAG CGG G
AUU AAU AGU U
alAuC tie |Acc | AAC}Asn Acsc}ser C
AUA ACA AAA },_ys AGA } i A
AUG " Met | ACG AAG AGG G
GUU GCU GAU}ASp GGU U
el cuc [\, |sccl,, [eAC GGC | |C
GUA GCA GAA}GIU GGA =¥ | A
GUG GCG GAG GGG G

dedermine the polypeptide chain it codes for ond Josti f'; vhether the prottin will be impocted

Cancer is o result 0\’ a mofation in your boay cells where ﬂuy grow aad divide vncontrllably, rcs:ol#na in a tumor.

1€ o person's skin cells mofate and become cancerovs  and they hove a child - will the child hove cancer aswell 7 Explain.

@ Ciaare(:hs and Vape Pens contain sedcm( mu*aacns. Assess The \Q:Ilowi:a Statement : "Smok.'ns cianretées will give you cancer"

@ Over Lime, it is more common for mofedions to accur in nan—cod:‘ng Than Cu’fng sections of DKA. Explain why.

@ In {he Faﬂ., idenfical }wins were vsed (vnd'h.‘mlly) in Sjudies fo delermine which characterisicsS wee more dedermined (v; 3¢nd:‘cs
or the cenvironmeat, exflain how +this warks.

@ lnvcs{iga lion

Aim: o dedemine the disteibodion of cectain characteristics of locel papulal-'an

Meihod: /- Create a fable like Jne one below:
Padicipan(: eye colour blood grevp "ongue roller hdgH’- shoe size hand Span
(A/8/AB/0) | (yes/no) (cm) (em)
A
B
Cc

% alwa/vs ask permission and onsent when 3a-lkr.‘o3 data. kﬂp names anonymous.

L- Now create a fally for one corlinuwos and one discontinuovs chamcleislic, . Example  belocs:

/

Create equal
categocies that it
your dala range

height grovps (em)

fally

155 - 159
160- 16Y
b5- 169
170 - 174
175- 179
180 - 184
185-189
190- 199

3- Graph bolh dadasets

L{' Analyze yoor data. An)' faﬂunS? Outliers?

blood grovps

tally

A
8

AB
o

Third letter





