CHAPTER 2.~ MENDEL'S  SECOND LAW: TNDEPENDENT ASSORTMANT
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LAWw OF INDEPENDANT ASSORTMENT

gomete formation, alleles ot seperate

regare INDEPENDANTLY, ond fiis produces characteristic

Senogfggic 3 Pheno’ajp‘\r. rotios. .

#The analysis of two loci in the SAME cross provides information %
for genetic mopping + testing gene interactions

‘States that  durin
loci

Mendel looked at +he simultaneous inhesitance
of TWO or MORE UNRELATED fraits..-

Berore N\EMDEL...

BLENDED INHER\TANCE
‘was the accepted model to

explain the transmission of oty

Impertont Question:

‘Whether heritable traits, controlled b
factors, are inherited fogethes in O

AFTER MENDEL ...
HERITABLE TRAITS
‘Are controlled ‘otd discrete factors,

now Known as alleles in a
particular inheritance  model

discrete
individual

_ one individual
&

To answer this, I took fwo apparentl
J)| unrelated traits (seed colour 3seed Shape)

and studied the i

nheritance fogether in

Example:
nomosome Chromosome Seed colousr (@ or
fom Tomat 1 from Toeat 2 When deo\ir\3 w/ alleles at fwo different Green  Yellow
loci, we havé 1o use nomenclature that
mokes the arrangment cleas Seed Shape O or @
Smooth -
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- AB/ab U
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Two Loci oN DIFFERENT CHROMOSOMES

Tre sepetion of gametes
fnrough the process of meiosis
has Glready been introduced

What does that mean when
are ‘toking multiple, different
g:“m into  account?

Recarr: Main stoge of meiosis
-Homolosous pairs align ducin
Metaphase T, + complete on
round of cell division

%n individually i sistec

ali
Ontomatid - seperattes

L You have TWO daush’rer cells

Two Loct ON ONE CHROMOSOMES

EXPECTED:
CROSSOVER A o genes were on the SBME chromosome
. e alleles would travel er  ‘Harough
Chmg{ i mes Chrcommsocsomesm fﬁ‘,g"‘m"'m““m’%s meiosis g 3
HOWEVER...
‘When tested this is NOT always the case.
“Recombination of alleles can be explained
q q H\rough the phenomenon of crossing
over,” which occuss dur‘mg prophase "I
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Non- recombinant
Chromosomes

The FPARTHER apart on the crromosome the MORE crossover
events will take place between the two loci. Ultimately,

this will result in similar allele combingtions 1o those
observed in indepel

ndent assortment shown, even |F
+he5 are on the SAME chwromosome
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‘during Metaphase T, the replicated
chromosomes in those fwo cells  Note:Random al
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when studied (o\on3 w! 7 traits
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THEORETICALLY: 1 Chromosome has aene

A on it § anothe dene
B 1 the individual is

hetero gous @ each
egenf
There is

vor‘et% of way that

the homc& ous urir\ge«%jup\nose I

paws can gn themselves

“Orienfation of Qlisnment will affect
the alle

es_each te recewes at
+he end of *rec(op%s"éen : “

igment @ Metapnase T
is random™~so _ random, equal

distribution of alleles in ALL
gometes produced

WHAT IS CROSSING ONER?

TR
I



A DinvBRID CROsS SwowINGg Menders 2™ Leaw
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Is dealing with multiple traits

ot the SAME time

DIHYBRIDS
To analyze the ' simuitaneous e
ot the” SAME time in the sm\?\e@a
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FREQUENCY OF PHENGTYPIC
CROSSES (W/I SEPERATE
MONOHYBRID CROSSES

Yellow
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PHENOTYPE: 3]
+Q3: .31@ 1D ASSUMPTION OF 9:3:3:1 Rartio
Resuwts:
“Yellow 3 round = Dominant.
“Green i wrinkled = Recessive
A
the w F, dihyorids are
crossed q 3:1 rafic of one
ﬂq&. should be observed
a.\(\‘ ssm each phenotypic
DEVIATION FROM 9:3:3:1 PuEnoOTYPIC Retio
‘Deviation from Q:3:3:1 MAY indicate that ONE or MORE
of the above listed conditions has NOT been met
a ¥ ¥ pogeny = B ‘Modified ratios in the progeny of @ dihyorid Coss can,
{2 3 Vellow i 3 , .3 therefore, reveal useful informotion about +he genes
v ’ @ 3 0 A Xyt e involved
4 progeny = -ex: Linkoge
Wrinkled

-It is one of THE most important reasons for
distortion of the expected ratios from independent
assortment

~Z loci show linka
together on the SAME Chromosome

Vellow ~ Wrinwled
if +hey are located CLOSE

een 3 N
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So - 3 | Wrinkled .
1o progeny woud beégn ' RSuNd So Ae progeny would be @ 1 @ % Deviations can also be due fo interactions biw genes
Green  wrintiled such as epistusis, duplicate gene action and  Complementary

ger\e action

Unt homozugous fecessive .
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Tips 3 Practice set up
‘Do punett squares before

fra
-ex: (ross a double homozygous recessive pea pLan’t*
o a unknown w/ 2 dominant phenotljpes (R_YD)

4 possible genotypes
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@Addition/Sum Rule

‘Applied when considering fwo Mmutually - exclusive
outcomes that can result from MORE +han one

pathway
‘States that the probability of occurence of one
event of the other, of the two mutually-exclusive
events is the SUM of ther individual “proboility
ex:Pobability of event A OR event B oceuting
is = P(ATor B) = P(A) + P(R)



