Chapter 16! Tnherdance

O Rasics E_F' HKHQl_rEbed"‘C‘hﬂﬂ_

— &) @ -
mqle 3“}\’_-, _ L _
(1 chromosoNes) Qf@ .. M1osSIS ) &

/ aﬁnl- aFPsprmS 4 Lhromuﬁom_‘j)

25 (4 chrencsomes) in the nveleuws
f:/)
\/
*Eﬂﬂh— Q)WIDSHE o ?rﬂdutﬁl rju-nﬂ..n_}EE:r
(4 Chomosormes) sqm'l'ﬂr | \
(2 chionsone?) b) Ft!'-hll':‘:ﬁl'lm of 3qmﬂ. e5

) mi-\ﬂiiljrﬂu-}h ok 533;;*2
———r o rodva o g.ant-l'icnu J'HEIEI“FI
# Gawele =oex cells hF’;'EPN'"j!! J



https://eduresourcza.com

. \

gre —
| chromoSowie

[ genehic weterial
ReviSioN in the nwlas)

GoNe. < @ kr&% o DNA
’ that aadﬁ.}':o:
P % polgpeph
o~ = -HAE P

chiomertin f(\\_—/ chromati d out of
DNA

| uncon|



https://eduresourcza.com

Haploid % Diploid cells,
Homoloqous chromosome 5
ey \

gere —

-

gone = e le +h -F DNA
+hw|'r§co&5 'FOP
3 pelgpeptel

wede
out of
dhA



https://eduresourcza.com

Haploid % Diploid cells,
. Homologous chrermosome 5
:l'l for
bndj Cnh-t bodj colour

AN e

<]



https://eduresourcza.com

lls,
T oo 5
l"' iplord s, 1
lo1d Sl:rhm
HnPulosau
L
|

n'll -Faﬂlqh’,
Wﬂ’ ‘I'ﬂ\‘\'
f @ il P

<]



https://eduresourcza.com

[ l s I;"-f, E-,

D'lplo'ld

monbef ; 2n = Ll'nhmwsdug'l GB :
\
P '5'“ - '5'“?‘ T Naet of
OJ:I Pl dj c hromosomes
| st of |
,,.——lnlenl +his cell has

haploid a | set of chromosSovigs
n:i‘:xw O -) chrormnosoneS

3qm+e



https://eduresourcza.com

HquniJ % D‘kah‘cl cells
Homologous c.hmmsm*éﬁ
y same len3+h

: 3:::&:{‘ —_— hjcqs
. bod reped
njwhtr@@bldjw e
¢ hroposomeS —
Sare T
Poﬁ-r"lcﬁ
\ of C-Q"\']’M
re

qere a a -
OJ:I 3!‘41.2 ﬂ
Pt SAmne
on Pt s loci (pec;
Por -t — PC‘SI‘I’an
gene C



https://eduresourcza.com

Ls
;+m |set _— ACEQG
chmmoqol'ﬂ?sk BD
tH

klidnnhpg G AB
bmoloﬁmg Pa,ir‘ /—,'C«D
\\ g R

GH

<]



https://eduresourcza.com

MeiosSIS
Yo type of nuclear division

oS DODE o DI
O@@ ~ . cell 5

i
T

Meios1S l
rrnhm of Meios! S_'[[

cahien of
Hmogwi chfemoscmes) c‘mc? II'clﬁ)



https://eduresourcza.com

¥ a +3P¢_ of nuclear Jiuisim

"““"“. OOEOLE 31.,&..@..5
@ ; _o..@ Q @ ;',',“5“"
88 @ vW/

B8

T«rﬂ*'m d’ ﬂ'lc.mslfs_'II
fm ch mﬁl'c'.‘:‘»)

<0

o LiviSicn Wi Pur ‘.'.ref??
edyuction aIVISICH «-: _E
— - , % +o Prnclwc.z. 3##0"'95

n £ \ I & s ir'-_.J ] _{! I:'ﬁ'\.
-..I‘_ N i L I.-H. l'_,;: '1I| ) b ‘-\q o : N ¥ =T i e f } — - ! -5‘ :,i: “li i 'ﬁ-_. - .
_.fr"' l:ll L | | E'i:'-": L‘;Jj J‘ _P:-: i 1'.-‘-"_.- [ ¥ E""'-! ||1l=T I ..-".-"4_: ;{ I:r-'"d E t“t t j'ri i ?E':' :'-""-.1. 1‘ o I |: | | -‘t_ ; i 5 i o P F

T- . — ~ 1_1’:-. : P . -
) L"if“r*"“"'“b__, Q JﬁP}E’;l[{ r_,{.:,” mnTC a ‘\QF "‘Hﬁ’! cP. H :
u : (' _F:\ o] = E' L%

C 2 seTs of chromosowes Iset of chromoSome eS )



https://eduresourcza.com

T
Dipbld cell ¥ sister chemqlids

l'nplo r

cell



https://eduresourcza.com

O Prophase L
e e w T T = = = * Hm|03w5 c\\m
o — g ﬂ.i - |l
("’f’ # nuclear ﬁEmbrﬂl"E X =D m : r QP S\Jo&PS s
B ekt % % # Formn @ bwaeﬂ"l'
&
Jt'SﬂPPEnF o =

¥ croSS —over mq‘j

* Sn.qermil' to
forenn SISIRI o c cwl (ex lened

chromnatid S
4 centricles wev€

ol 4o opposite

pole



https://eduresourcza.com

ge Rivalents line «p

along +he 3‘1‘-“"""(

# Random assortment
(aplniml later )

& spindle fibres altach

Yo the centromereS



https://eduresourcza.com

@Talagh%e, I



https://eduresourcza.com

ft S\sler cheeraahd® ¥ chroma HdS
rlfﬂ Ll‘b f-‘tlﬂls +he HPqpn-}z !:'
equater "



https://eduresourcza.com

PnA
OO —@ =D~
4 "X pah

P L
¥ pivalents
D';PlniJ call % cross -owvel
an=4

Bl
E; A %#\ —
EAKL

Telophose 1 Amphose I
2 cﬂhmﬂ.’i +sepyretion
of sister



https://eduresourcza.com

<]

Genes & Alleles

jene : Ier3+h of DNA TmmF'"’“ / Thﬂ%h)’m
that codes ot q

po ljpepi'ﬂe m RNA (pro jein) cheracleristics

sdsiale (Characteristics

poe that Tarsapton ;T hdien Q“L---w 22 Bpoun pigmanis
affects ' QQ — @ % i the Tur
fur coloer



https://eduresourcza.com

Alleles
¥ A Uqriiﬁ‘j of the gene
# Different version of one gene

Jenr thet _
‘ } affects Lm
\ fur colowr

‘Ei
Different

& - .
eSS =11 =, | |

N/
e -H‘q-}- Transcnph
affects ——F-—M-b



https://eduresourcza.com

Alleles

* A uqrie.l'j of the gene ~ 207
* Different versioen of one gene %
‘g’k gene thet 8
affects -
—_—D
fur colour h e
(B qllele)

They are both gencs
for fur colour, but

affects or*gcrn'&w& JIHIHQI\'HS'”

‘g’k gene that _ S

ffe - :

g s P ket
(b allele)



https://eduresourcza.com

The Pasics of inherHance

© Genotype : Rlieles present

in an organism
@ Phlm'l'jPe observable :olour re. Eodj
foc bores Y colowr 132&2 8 8 8 8

<]

@ Dominant
allele
@ Recessive Hﬂm‘uicé e
allele B
() Codominant
@ Hemozygous iy e & pae
gene N\ | = red

@ Hetero 24qous



https://eduresourcza.com

y Tht' E?Q'Erfﬂs p‘r' .n‘wrl-l‘qrm

2 Phenct
3pe A genctype. Bb

@ Dominant = the allele that is exp cesse] B > Phenotype: Blua !
allele W pﬂs&n“' in the 39.no-l-3p-e,

() Recessive = the allele that 1 eAFfee-segl
allele ’
@ Codominant

S oo DD @ 01- (T3

@ Hetero 2ygous



https://eduresourcza.com

The Pasics of inherHance

s
N8 Phenctpe tody — -
colour gene
\@'Dom'mnn-l-
allele
6'19.02‘55!”3 Hnmlogg.g
Q"E.h, chromosomeS

(@ Codominant : 2 diffecent alleles
affect the phenctype!!

@ Hﬁm%otﬁ 3043 eolenr
@ Hetero 2yqous gone



https://eduresourcza.com

i |The Rasics of inherHance
R =

allele
@’ Codominant b

@ Hemozyqors |
@) Heterozygous : diffeent alleles inthe grnotype



https://eduresourcza.com

Gregor Mendel studied inheritance in the garden pea, P sativum.

The Nowers ol P. salivum thal ha studied weare aither purple or while. The gene thal controls
flower colour has two alleles, B and b

&n del cro p e-flowaged plowgs wit le-fegver la all !&l
Eﬁho%nh{mpmr crs:“& NG IRl \

() Table 4.1 shows five genetic terms that can be applied to Mendels study of the
inheritance of flower colour.

Complete Table 4.1 by stating an example of each genetic term. The first one has been
completed for you

Table 4.1

term axample in P, sativum

dominant trait purple flowers

recessive allele b
| phenotype | R'Pu F,,Mf"

homozZygous genotype BB o r"‘ bb

heterozygous genotype B b

[4]

Phenctype: Tucple  oc white

9ene ot P B - FWPL&

flower coleur N\ b

genotype: BB
l

Pl\zml'_l‘pe, : P“"Ph
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In soma vanatas of domastic cats the gena for fur colour is locatled on tha X chromosome
I'tms gene has two alléles. Une allelée codes lor black fur and the olher allelé codes lor gnger
fur. The two alleles are codominant so a heterozygous cat will have fur with palches of black
and ginger colours. A cal with lur ol bwo colours is known a& a lorioisasheal

Using appropnate symbols, construct a genebic diagram to show the results of a cross

batweaan a lemale tonossasheall cal and a male ginger cat

symbols x‘- B"Q‘I‘ F'Hr
R~ Ginger Fur

paranl phanolypas tort cesashall femaks qQingar mals

: L

paren genotypes

X*x® | XY

phenotype torioiseste)l  Black Girged G

ferale male ferole mql
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Outosomal inkerifance
or sex-hnked inherdance ?

@ An inhériléd lorm of DI may be caused by faulty mémbrané récéplors. These receplors are

O Oculocutaneous albinism (OCA) is a type of albinism, There are many different forms of OCA coded for by a sex-linked allele

OCA1A s one form of OCA, caused by a recessive mutation in the autosomal gene, YH, coding W | s |ﬂ'fﬂl'h4 o0 n “ﬂ Lhmm c x or 7)

for the enzyme tyrosinase. This enzyme IS involved In the Diosynthetic pathway that results in the
production of melanin, the pigment responsible for the colour of hair, skin and eyes

gene iS5 localed on an aufoSomk

@ In Q. lalipes, females have two X chromosomes and males have an X and a Y chromosome

It was deduced that, in O. lalipes:

*  |he gene thal controls body colour is located on the X chromos - hromosome

Recessive mulations in a gene known as PINKT, localed on chromosome 1, an aulosome, are = the gene that
believed 10 be oné causa of EQFD. A parson with this form of EOPD has a homozygous recossive

HU”;:J; is localed on an awlosomP gene fer l"”‘*'i colur on sex chromosome (X and 7)
gene fer black 5P°1"5 are oh arutOSCMES

In the truit fly, Drosophila melanogaster, two ditterent JElESEONTOIESENESIEN -rd BlEEaEa

* G/g are alleles of the body colour gena.
= G results in grey body, g results in black body

« R/r are alleles of the eye colour gene.
* A results in red eyes, r results in brown eyes

Each gene is aulosomal.

gent for Eg& colowr |Em-lec' on auvlcsees
Gene e b(ﬁ mlwr3

Study copy distributed by EduResource ZA | eduresourcza.com
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Outosomnal inherifance
or =ex-hnked inherdance ?

A

.4 ek, Y V. B & ) §
ik P 3 i i £
§ e Ed .,_! Vg, % B A LY
Recessive mutations in a geng known as PINKT, located on chromosome 1, an aulosome, are ' - 2 ) 5 *
balieved 10 ba oné cause of EQPD. A person with this form of EQPD has a homozygous récassive s & & ", T . . &
[ B M ] . i - el
genotype ) -1 " g -4 &3 R
W .5‘ 'ﬂ:qhd en “n qql.o 'u 7 ) 3 10 T 12
bl 2 alleles
£ £% i %8 0, & 03
i 'i: - ’ 4 N =] -] : a - -
6 B 13 14 1 16 |
@ An inhented form of DI may be caused by faulty membrane receptors. These receptors are :; e &5 ]!
coded for by a sex-linked allele. x 7 . o o an
Q,U\-?. 15 locoled oo @ SeX cl-rommmz e "
-4 ity Y3 L8 i & T
chromesome SO/ S D SR A
(X A /AN L SO 4 B AN
B E ;

_.
LY.
L
e
F
®

oy’
lll'l""

FaE LiF
im® g
ul '.r.
Il'ﬁ,

"L g, 5e % &
|-\ ™ P i 5t
QB . q‘uus 7 g 10 H':' _r#

B W AR o -
il | o . i .o | =]
- | = e 3 ok e 2 B
..,p"ll y :E " - -75 ::
r 13 14 | 6 17 Lh
‘i".'-_'| En & EE ?"-'.'"
X X f: =8 5 BE )
’ & B
19 0 21 2 v ¥

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Outosornal inherifance
or =ex-lhinked inherdance ?

O Recessive mutations in a gene known as PINK1, located on chromosome 1, an autosome, are
believed 1o be one cause of EOPD. A person with this form of EOPD has a homozygous recessive

genctype.

genk iS5 lecaled on an awlosomf

B <z
b allele

@ An inhented torm of DI may be caused by taulty membrane receptors. [hese receplors are
coded for by a sex-linked allela.
——l

?f.ni'. S |ncu‘he' et O SeX cl-urmw

(X chromesome) A alele
a allele

male Femvrle

A 3
Aurtasones aa: alleles aal alleles

—_— ——
BB or Bb or bb
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Dihybeid inheritance . unlinked genes
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Dih!bricl inhecitance : unlinked genes ) "
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Fruit colour in courgettes is controlled by the gene Ala ﬁw H IEMW 3& I‘l

Fruit shape in courgettes is controlled by the gene Bib.

A yellow fruit is produced when the dominant allele A is present. rmo‘l-ﬂﬂ . ."'HM / f"wrd Sm ,'lﬂﬂj

A round fruit is produced when the dominan! allele B is presant.

Genes Ala and Blb occur on different chromosomes.

genotype fruit colour fruit shape

aabb green long

AABB yellow ‘ round | ’
AAbb yellow long | qu‘ns : @ @ @ @ @

aaBB green round

—Z
A - yellow oy | e '

| e Ij"e  haBb Aabb aqRb aabb
Feurt coleye \ Q _3,-3@('} X

groe foe o BT (U (et oy g, gran goen
fruit shape "\ b - long e
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Fruit colour in courgettes is controlled by the gene Ala. ﬁ"-ﬂ* mhmw me

Fruil shape in courgetiés is controlled by the gene B/b.

A yellow fruit is produced when the dominant allele A is present rMﬂ' : WHM / m‘u WHM / rmrd

A round fruit is produced when the dominani allele B is present

Cencs Ada and B/b occur mdmunhmm'

| genotype |
aabb l Qrean . long
AABB yeslborw round ]

N T T 5""'“"“5'@

: | green round | @ I j l
offspe nne®  |ARBb |AacB |AqBb

A- ,"'I low 3 gllow, | wllow, fellow, |gllow,

i’cﬂr}jm rondng ronnd fondng round

Eeurt coleye abb £b bb
J \ g -3 reen k Tﬁu ﬂf“w ?ﬂﬂi ?ﬂlm
O+ .I-,:,\_.tﬁ

tound lons

g - round pherohype p«BB | Ab ﬂqﬁb
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(a) The stems of raspberry plants have spines

Fig. 7.1 shows part of a raspberry plant
_——spines A= rf‘ﬂ'du‘is pl nle qn}hor.:smin
7 : pigment

q =no effect

| & = males the spine becove red

Fig. 7.1

- L J :
The colour of the spines is controlied by two genes. A/a and B/b. The two genes are on J' ( l# ﬂ Q",EIE IS Pl'ewrl- )

diferent pairs of chromosomes

Allgle A produces a pink anthocyanin pigment in the spines b - QF&C.I-
Allele B has no affect by itself, but increases the colour produced by allele A to give — nn '
red spines. n"h lﬂm

Alleles a and b have no effect on colour. oy '
In the absence of anthocyanin, the spines are green nNG eFPch’ ﬂ ‘I hk

. :
Slale the colour of the spines of raspberry plants with the genolypes Aabb and aaBB "

o
S S . Gemelgpe: Aa bb 3:88
ﬂ_fl Bb Cv pink) ( x pinke)

(v pinke) | | |
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