Mendel has modelled one experiment, he executed and finally he tested it. This type of cross is knows a
test cross (Crossing the unknown genotype with the recessive parent). It can predict the genotype to be
tested based on the phenotypic ratio of the cross output.

Probaility laws govern Mendelian
inheritance: The Study of dihybrid cross

Initially Mendel did all his experiments by analyzing only one character at a time — monohybrid
cross. Based on his results, he has tested his hypothesis of dominance and segregation. After
this he wanted to study the inheritance of two characters at a time — the dihybrid cross

The experiment is planned in such a way to analyze the following:

Whether the alleles maintain the association they had in the parental generatign: For this
he crossed pure breeding spherical seed and yellow seed color peaﬁnw wrinkled
seed green seed color pea plant. If the alleles malntaln n, he is expecting

only the parental types in the F2 generatlonsmg eneratlon?)
If the alleles maintain the associati etes be SY and sy. As a result the
probability of Spherlc seed peaSQﬁd green seed peas will be 3:1

(le only two-{@w ey segre%fe nd ently he was expecting four different

The experiment and the results are illustrated as below
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generation ' ®
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Whnen Fy plants self-poliinate, the
gametes combine randomiy to
produce an F, generation with four

| phenotypes in a %:3:3:1 ratio.

F, generation N\ @ @

\e\W 1
10.7 1 3 ML}EI‘II: The 16 ;ﬂ%‘;ﬁ
of gamX== in Whis dihybrid cross result in 9 =8

Because® and ¥ are dominant over s and y, rRspectively, the 9 geno-
types result in 4 phenotypes in a ratio of 9:3:3:1. These results show
that the two genes segregate independently.

He didn’t get a 3:1 ratio in F2 generation. New types were obtained in F2. It means that the
alleles didn’t maintain the same association as seen in the parental types, rather they assorted
independently (Law of Independent Assortment).

Mendel and his Mathematics predictions.

You have a 1 rupee coin and 5 rupee coin. You are going to toss it together. What is the
probability of getting a tail in both cases? (Are the two events linked to each other or
independent?)

Probability of getting a 1 rupee tail = %. Probability of getting a 5 rupee tail = %
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12.18 Some Alleles Do Not Assort Independently

Morgan's studies showed that the genes for body color and wing size in
Drosophila are linked, so that their allsles do not assort independently.

hduel]; 3] Alleles for different characteristics always assort

independently.
Parent (P
arent (P) bbvgvg
iy (black body,
Bbvgvg x vestigial
Wild type - wings)
(gray body, —_—
nommal d
wings)
@
| These are the results expected )
'lm + from Menddl's second law
['ndependent assortment)...
F1 Inl.' UV
BbVgvg  bbvgvyg  Bbvgg  bbVovg |/ O
Genotypes Wild Elack ':Eraﬁ_,r Black \e
type vestigial a

Expected

Y] T Vi) Ongﬁég
o gew O o™ ‘23 £ 2°

"
phenotypes phenctypes _..but the actual
resuh:s Were

inconsistent
with the law.
(oo [all}[e] 'l The hypothesis is rejected. These two g

genes do not assort independently, but
are linked (on the same chromosome).

What Morgan expected is a 1:1:1:1 ratio (Recollect Mendel’s dihybrid test cross ratio)

Total individuals = 965+944+206+185 = 2300

Parental types = 965 + 944 = 1909

Non parental types or recombinant types = 391

Recombination frequency =( Recombinant types/Total individuals) X 100 = (391/2300) X 100 = 17%

(We can also write recombination frequency as 0.17 assuming that maximum recombination is 1)

Now we have to see why the new phenotypes (non-parental phenotypes) occurs?
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E) How far apart are the b and ¢ genes?

We make a cross BEBCC = bbcc, obtain an F, gensration,
and test cross it, obtaining

490 BbCe, 490 bbec, 10 Bbec, and 10 bHCe

Recombinant frequency ib to c) = (10 + 101,000 = 0.02

Map distance = 100 x recombinant frequency =
100 »x 0.02 =2 cM

|-— 2cM -'-u|

E) Which of the three genes is between the other two?
Because 3 and b are the farthest apart, ¢ must be betwesn them.

10 cM -

“ 8 chM

coY
Thesa numbers add up perfectly. In most real cases, they Sa\e .

will not add up perfectly because of multiple crossovers. t
Q,ﬁrgan's group conducted several

The recombination frequencies aﬁ makin

crosses in Drosophil di §out the freq &h s able to apply for construction of genetic
map b % x e dista ag Ci, the more will be the recombination. It means the
distangﬁjtv n genes can be cﬁ? [ sed on this. The unitis cm (Centimorgans) or map units (1cM

=1 map unit). The following illustration shows an illustration of genetic mapping by Morgan.

|:'_.,, is chosen as an arbitrary reference point, OJ

— Yellow || White i
- body || eve e

Rudimantary
wing

L IR

Chvomosome EEE l_ ») _ DD

Genetic Map IN ———— Cl a1 a4
map units (ch) _"“. I--—_l.f and w = 0.010
[ L vandnﬂ 0.030
D v and r=0.268
Recombinant L w and v = 0.300
frequencies .

yandv = 0.322

wandm =0.327

v and m = 0.355

Walther Flemming, the grand father of mitosis discovered chromosomes. He says chromosomes splits
longitudinally!
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