earnin 3 oo{',come..s

Un()crs{and how YY\MJC’ ..S f)ea Plan{ q:fen'menjcs /Cad 1'0 hl'S devclopmmt d# his laws 0f” inheribance,

3 laws of inheritance

Undecstand the

Deduce o"sPr.‘nJ 5¢no’rype and Pl\zno’cype frobab:lilies {from mnokybn‘t) CrosseS using Pusnett squares

Understand the use of fest -crosses in deducing uaknown genotypes

Undersland and dedre dhe inherilance, pheastypes, and 3m04/pf$ of co-domnant Lraits

Undersiond and devee e inherilance, F'\Mol'ypej, and 8::\04”03 of gex-linked Hroifs

Read, draw angd analyze pedigeees 4o deduce dype of inheritance and genotypes
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s Moaddian Gendics

Grc of Mended was injerested in am)um:j pwé:w)arj pea Plunl:s

@ He “observed that a pea plat had several J,s)md: churacteristics where
{or eech , 'lhey oll)' hao’ one Jrait or another, never a combination of both.

\ Mende| observed several phenodypes: expressed Jobservable charatfeistic
seed chape  pod Shape pod coloor Slem k»:j)k

Flower coloor Flower P”""'”"' seed colovr
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Cross- beeeding experiments - for each trait

@ Created froe breediv\s lines : individvals when crossed oal, ’,rodoce. oﬂ’srdv frat express one trait

@ Crossed fthe 1wo +$rue breeding lines- example: X
@ o?(’st\S were cross-bred

removed pollca Prodvemj Resulk - Gen |
— =
X

anfhers from Peq le{S
with

\ ‘ Result = Gen2 /
'oonen {aken £rom

aather from pea

Pl(mts with ollu\ fransfeced
(cross brtedms) HOW?

mwcls CdﬂClUSiUQS - Laus v(’ Inherence

@ Law of Dominaace - |n a "\dcrozysoﬁe a dominant allde will magk the expression of a recessive allele
ex: s Oominant Fo —_
- the onl}: way fo express a recessive allele is as a homozygo(:e (absence of a Jominant allele)

ex:

@ Low of Segregation. - o diploid individval hes | peir of alleles for each. gene O\< S

- when aqameles are formed , this pair is randamly separated info Z 3ame+t$

- each qamete are '\“p""() confain | copy of each chromosome

- which allele is passed fo of&pmj is random t | copy of cach gene ([ allele)

) Law of Indepeadant, assorbment, - segarate genes foc separate traits are passed indepudently of ane another flam parent fo offspring
— every possible combination of alleles for cery gene is equally likely Jo occor

ex: e furplc flowers and + purple FLlowers can equally occor
Key concepts
Maay wk.(yol(s are I\Omoloaovs chro mesomes Gcno'l'ypci combination oé qulosomcs
d-‘f’l'id-’ fwo copies of are {he same gize, toajain alleles N ) numbered chromoSomes ”” ”ﬂ
each chomogome in rach Jhe Came genes ol seme locedion S Homzygous 1 E same for male and female
of theic body cells (A ¢ ¢ ) identical alleles ) § ) ¢ 'S homans hawe 22 paics  “° NF 0 Y
gene A goe "C” for o gene

l'\omol qgovs
(A ~__ b ¢ ) sex chromosomes

@‘ cl\romoumcs
// BUT w S Hekroyaous e P differs in m.les\a []

[]ﬁ ihey may have o; flerent different alleles .\mdﬁnda
X X XY

versions of I Jene (allele) for o gene U U




Ponnett squace: (named afler gendicist Regirald C- Porcett) is o diagram vsed fo predict genodypes of a cross

alleles 'r(om a(ent
@ Purple is - P //e/cro'zyaaus Fw'o]e @CSD @(j:)(/ F
Pe

dominant ea Olant (Pp) 507 chance of
f,x P @ PP Purple Plowers
507 chance of

@ white is - P while pe> 'olanb (FP)

recessive @ p P PP whife flowers
monohybrid cross j represends 25% chance I [:] ratio
((fOSSl"\J | 8(06) ol ths PM‘HW‘N’ 8"‘”‘7?3

How "o fr(dn‘cE ﬂ\c frabqlnila'l)« af Jeno‘b'pcs

In s7uamls ) is dominant and browr. is recessive . A brown female is crossed with o homoz)«soos grey male
Deduce  the rnbﬁbﬂi‘}) thod Fhe'r ai‘fsP(Il:fS will be brown.

@ writle the given infoemation @ Oraw Punnett square @ Drop down. the @ Each box reprcsm\l.s 2S7%
with pareat gerobypes alleles fo each box
male phenotype : | | | o [00% chance of

3600*”)6: 3 e 9 9 q + O% chance o# brown
female pheno bype 1 brown 3 3 : 9 g Gg
gewtype: g 9 3

fheM"yfic ralio  Grey:brown = |:0
\ cnolypic ratio 66:6a:94= 0:1:0
et geaotyp 3:39

Brown eyes is dominant {o blve eyes. A brown eyed man, whose mother has blue eyes marries a bloe cyeJ woman .
Deduce the frobab:lr}) thod Fheic o/fSpnzj will have plue eyes.

male P)“bee: brown /’ mother: bb | & b « 507 chance of brown
otm‘lype. BB « Bb . pvsd pass b Bb bb + 507 chance of blve
female P)‘bee': blve b allele 4o son b | 86 6b
Jtao’:ype. bb - Bb heno’yp‘c ralio Brown: blve = 1]

genotypic ratio BB :pL:bb= 0:1:1]

Can alwoys dedure genotype of Pomorygous recessive individvals from the phenotype —> bb
bet not so with dominant phenotypes — eithec BB or Bb: thich one?!

Colvtion: Test crosses/

Black woo| is dominant to in Sheep . You have a black .Shcep bot are unsvre of their 3enojrype~
Explain how you can dedvce ifs genotype using crosses

@ cross 1he vnknown dominant scnm‘ype with komzyaws recessive @ Repecuf. €rosS many times /
examine laige numbers of oH’sPr.'Qg
X ﬁ«? plww{ype of offspring *M'-‘ Probul-'lu'{ic.s are random independent, evenls

BB B | re€lect ofher pn(cnf, 50% black covld still mean out
\l/ of U oﬂ’sPn'aJ all are black

i onknown is BB i€ unknown is B ex: oin flip js S0/50 bt s possible to
| B B | B flip 'heads’ & times in a row
o

‘ BL B 100% of b ‘ Bb 507 Black
BL B oN’sPn'ns black b | Bb



(o - Peminance & fex -

Co - dominance: when neither allele masks the expression of fhe ofher — BOTH are egoally expressed in phenotype

k> ABO blood groups

- Soc face 3 0ilfrent alleles: 17 A allle | A~aele

the ABO gene codes for blood cell ankiqe roteins IB B allele |

g C gen P .

t O allele Ksene (/owercasc)

Phenotype RBC anligen RBC antibody Genotype for recessive
Blood type A @, . B Y -2 |: Bor 10 A allele (1*) is co-dominant with B allele. (I®)
Blood type B ’ i@e . A anti- A 1° 1% Bi O allele (i) is recessive fo both A« B
Bloo) fype O D ... anb- B owg Y anti-A .
Bloo) +ype AB "@BA none 1
ot

A man is dype AB and his wife is heleozygous B. Whal is the pheastypic ratio of heir potential offspring 7
Man  phenotype © AB A |8

genotype |A8 2 I 25% dype A hesolypic relio A:B: O :AB = [:2:0: |

B [1M8 [BI® S0z e B 'geaotypic ratio [Ai: [818: |Bi:IAIB = 1)

Woman phenotype : B ) !
w\} gw.lype ;B A A 25% f1ype AB
Alice has blood 4ype A blood and hee hosband hos blood 4ype B blood.

Theic  first child , Amanda, has type O blood. Ther second chil) has type AB blood.

Dedvee the genetype of boik Alice and her husband
Alice  phenotype - Hype A

mvst recieve a 'A ]

gerotype : [Ahor |40 recessive i allele n I - Alice: 1%i
hvsband pkaw'b'ptz {:ng B8 . from each. Farmf | IAI |”L g

J‘MJYPC : 1880 [B¢ ¢ |17 e husband : [° (
Amonda ,,hma,l,,,,: Jypc [0 - balk fmn{:s conlain

genotype * i the i allele Amanda

Scx-l;nkaae.’ gene (,ount) on Sex chromosome (X or y) - Pa&em of inheritance is diflerent {or males and (’:males
X-linked means €em\es have lvwmaloaaus X chiomosomes .. inheritance similar 40 avlosomal fraits

H «— gene found on males only hat | copy of X chromosome .. no masking -if allele preseat always expressed
x ) ﬂot Y
Y X

k> Hemophilia

eene (%f A blooc) da“fg ‘pﬁc‘,af S defec{ive and non- 'Puac.{'c'ona(

. a{fected people’s qbilh‘) fo clot blood s impaiced 2 alleles: X [ normal doi&inj faclor - Dominant

- Heﬂ)ifg a lot affer injory and casy brulsinj X'\ defective doﬂ:inj foclor - recessive

Genotype XH_y th X" X" Xh X" X" Xk —> carrier: has The offected recessive allele bot does not express it

P’\cm\"ype normal  hemophilia  normal hemophilia  normal
male male female female female

A hemophilfc womon ond normal man wunt {0 have children . what is the Frobabib"l} of:
a) kauit:j a child with ‘l(NPHI"& b) a 3"! with '\nuopl\i'n'a- c) a boy with henoph'h’a 7

man Phcna-)y‘)a‘ noHrmol | XH y
3W{’Pe : X Yy R N 50% child with kcmpkih'a
woman phenotype  hemophilia X X:X" th O% girl with hemophilia * 3irls d0 net have it as they can be camiers
8"'”7": Xh Xk Xh X XH X y 507% boy with hemophilia * boys guaranteed o hawe it as

'Ilu’ inkerit X fcom mother



P“).':J"e': o chart viswlly showing a pattern of inherijunce across Jcnera£ions

| 2
I O children line normal male
marriage line O norma 'Ptma le

allected male

1L Q 30 q @ affecied {emale

individwal number

| 2 \3

AN

genera{ian number . stake the relationship of T-2 and W-2 grendmother and  grandson
IL-2 and IL-5 brother - in - |aw
-1 and -3 Ist cousins
2. how many children 0id I-land T-2 have? 3
3. disorder is avtosomal recessive. Deduce aenolypes of Tand T Jenerab'oa
I-1ee T-2 €e - has Jo be , ofhecwsise nobody in JL woeuld be affected
IL-| €e -hosa ce child T-2 €e -3 €e L-Yee I-S¢EE orEe
-] €eor €6 T-2ee T-3 Ee

Dedth.'nj the 4ype of inkeridance of o condition can be done throygh analysis

| O Is the shaded frait avtosomal dominant or recessive ?
. the frail is recessive.
H | @ 3 @ 1€ H{ was o‘aminant, II[-) and [-2 would be ao

it would be impossible Jo have a child affected ( m-z)

mOE e @

Avlosoma) recessive paltens

. a(’ea_{ec) Peop[e moy hmf uaa”ed(d (‘IdflotyaooS) ,mn{s
* carriefs 'cor condi{ion - can skip 8caera{:w\s
* Same ,"u,umty of iaherifance for males and females

| - Is the Shaded frait avlosomal dominant or recessive ?
‘I‘\!P frail is Dominant
. l [f the frait is recessive, fhan I[-S @aad T-6 wevld be aa
Il I z @ @ § "@ "1 wodld be /mpom'blc fo have a child vaabfecled (m:"30"’)

I I 1 &%F e Au‘owma, Dom.‘nant Fauﬂns

—
IV |2 * iy affected person has ot Jeast | affected paren't

* no Carriecs for condiion - (arely skips acumUons
¢ Same rar/cnty a-r /nherifonce ror males and femalcs

| , @ Is the shaded cecessive #oik acfosomal o  X-linked ?
trait is X- gnked o
L : only fime female is affecked is when both pareats carry Fhe
L ! T@ = @ < @ recessive alldle (X®) as (emales need fuo copies fo be affected
[ | I_
Il z (’b q é) 6l 7] &) X-linked recessive palterns
v Z * allchildren of alfbected oanly fathers (mofher not carrier) are unaffected
*no{t: ('an'f con ‘P:lm ¢ all Sons of al’f'cclcd mofkers are a'ﬂ’ﬂ:{d (il\'\cr:t X ('com mo{kcr)
sex- liakage,, only * female carcers {oc condifion - can skip generations
inder Slaqg ly * males are afPecled more fm,venl-ly {han £emales (0"5! neeo | al\cle)




Tashs

@ The draifs in pea planls Mendel stwied are a form of inheridunce called 'wmplete Jominance . Explain why.
@ For the ﬁlllouinj ¢rosses:

1) Dedermine the fl-mo’/fe and Jenonpc of He faren}s
i) Draw a Punneltt square of he cross

i) Dejermine {he pi\cno-}yf»‘c, ratio of offspring

iv) Defecmine the 3mo¥ypi¢ (alio of off spring

o) Homless (H) in cullle is dominant, ovee horned Ch). A homed boll is mated with a hamoz)lgws hoenless cow
b) In fomatoes, red froit (R) is dominant over yellow froit. A kdtrozygous red is crossed with yellow.

©) In quinea pigs, Shoet hair (S) is dominant over Ionj (s). Teoo helero2ygovs shork hairs maled

d) [n chickens , black feathers ( CG) is co-Qominant, fo white (C¥). A white rooster maled with o white /black chicken
&) Man has type O blood has childen with an AB woman.

{) Reo- green colour blindness is Sex-linked recessive in homans (X®). A cdour blind male and carcier female
@ Sickle-cell anemio is o co-dominant Hrait with Jwo Jifleceat alleles: Hb™ (rormal) and Hb® (sickle cell)

@) Using cesearch., provide al] possible phenotypes with heir cortespandin \g genodypes

b) In a malaria - pmqlcné area, which 3(.no+y‘o¢ is ideal 7 E;rflm'n..

@ Usir:j yout vaderstanding of anligens and anlibodies, explain and jslify which blood fype is

a) fhe universa| donor

by the univessal recipient.

@ A woman has 'Iy/t B blood and her husband has AB blood. Is it possible foc them Jo have a child with O. E xplain

@ Drow o 3 3enera{i¢m Per)igfee chart dca/ly sl\wfrj the inherifance of a Sex-linked recessive disocoef .
Slark wifh an aflecled male and waffected femoie

@ Analyze the 3 pedigrees on the previovs page. For each, deduce as many of the geaotypes as possible
The pedigree below shows the inhecilence of £ coour in mice.

o) deduce which characteristic is dominant

b) deduce the genotypes of as many jadividuals as possible

I O O O whife ("(ma le

b6 E 55w [0

O  black female

Il CB d) é black male






