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Punnett Squares
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The Testcross: One Character

Testcross results
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Testcross of a single character. In (a), the tall parent is
homozygous, but in (b), the tall parent is heterozygous. The genotype
of each tall P, plant can be determined by examining the offspring
when each is crossed with the homozygous recessive dwarf plant.




Mendel’s Dihybrid Cross Generated a Unique F2 Ratio
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Triybrid gamete formation

Trihybrid gamete formation
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GIEEEE T Formation of P, and F, gametes in a trihybrid cross.



Generation of F2 trihybrid phenotypes

Generation of F; trihybrid phenotypes

Borb Corc Combined proportion

— 3/4 C—(3/4)(3/4)(3/4) ABC = 2/7/64 ABC

3;4A__3f4 E_—1f4f—*{3f4}|:3f4}{1f4}ﬂﬂf - 9/64 ABc
g [T /G ADC = 9/64 ABC

— VA= (3/4)(1/4)(1/4) Abc = 3/64 Abc

g [T HACT (UGG aBC = 9/64  aBC

1/4 a —— 1/4 c—=(1/4)(3/4)(1/4) aBc = 3/64 abc
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O Female I:I Male <> Sex unkmown
O [0  Affected individuals

O—I:l Parents (unrelated) /(
p Proband (in this case, a male)
(:)tl:l Consanguineous parents (related)
|J_-| (5 d) |j Offspring (in birth orden @ Deceased individual (in this case, a female)
1 2 3 4

. Hetero ous carriers
Fraternal (dizygotic) twins @ Z¥y9

(sex may be the same or different)

| L , II, Ill, etc.  Successive generations
Oéb Identical (monozygotic) twins

UIETTEETF] Conventions commonly encountered in human

@ Multiple individuals (unaffected) pedigrees.

(sex must be the same)




—O Either I-3 or I-4 must be

heterozygous

Recessive traits typically
skip generations
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appear equally in both sexes
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(b) Autosomal Dominant Trait
I

I-1 is heterozygous for
a dominant allele

Dominant traits almost
D— always appear in each

generation
o= 1 6 7
Affected individuals all have
1] D an affected parent.
Dominant autosomal traits
1 2 4 5 6 7 8 9 10 11 appear equally in both sexes

VAETETERT] Representative pedigrees for two characteristics, each followed through three generations.




Chi-Square Analysis

Chi-5quare Analysis

(a) Monohybrid

Cross Expected Ratio Observed (o) Expected () Deviaton(o — e = d) Deviation’ d*fe

34 740 J4(1000) = 750 740 — 750 = —-10 (—10)* = 100 10V750 = 0.13

1/4 260 1/4(1000) = 250 260 — 250 = +10 (+10)* = 100 1007250 = 0.40
Total = 1000 x> = 0.53

p = 0.48

(b) Dihybrid

Cross Expected Ratio Observed (o) Expected () Deviation(o — e = d) Deviation” d*fe

o/16 a87 267 +20 400 0.71

316 197 189 +4 64 0.34

316 168 189 -21 441 2.33

1/16 26 63 -7 49 0.78
Total = 1008 x-=4.16

p = 0.26
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