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For example, A, B, and O are alternative alleles at the ABO locus.
A person is homozygous at a locus if both alleles at that locus are the same, and heterozygous if they

are different.
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region band  band telomere = pter (terminus})

Centromere is defined by the first band on the short arm (p10)
and the first band on the long arm (q10)

SHORT ARM = p |petit) Xp22.3

X chromosome, short arm region 2, band 2, sub-band 3

centromere = pl0+ gl

LONG ARM = g

telomere = gter (terminus})

X Chromosome Band Pattern
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Segregation, Recessiveness, Dominance

Character Contrasting traits F, results F, results F, ratio

. : 5474 round :

Seed shape round/wrinkled & @ all round 1850 wrinkled 2.96:1
6022 yellow .

Seed color yellow/green 9 @ all yellow 2001 green 3.01:1
: 882 full x

Pod shape full/constricted M M all full 299 constricted 2.95:1
_ - 428 green :

Pod color green/yellow J all green 152 yellow 2.82:1
Flower i i . 705 violet »

color Vidiet/white all violet. 224 white 3.13:1
Flower . . ’ 651 axial >

position axial/terminal all axial 207 terminal 3.14:1
Stem 787 tall s

helght tall/dwarf all tall 277 dwarf 2.84:1
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Testcross results

Test Cross vs Backcross A (b)

. WWW.DIFFERENCEBETWEEN.COM y .
| Backcross.
R Homozygous Homozygous Heterozygous Homozygous
Test cross is a cross B e tall dwarf tall dwarf
DEFINITION between the dominant § BaCKCross Is the cross

recessive phenotype. any of the parent. 0 '9 @ 0 0
_ | | — |
! :

Test cross helps to Backcross helps to l

IMPORTANCE determine the genotype recover useful
of the dominant characteristics in the

phenotype. parental population. all tall 1/2 tall 1/2 dwarf
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Phenotypic ratio
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1) W)

9 round, yellow : 3 round, green : y y Y
3 wrinkled, yellow . 1 wrinkled, green Ri }” ;] r ; ; r
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Conclusion: The allele encoding color separated J

independently of the allele encoding seed shape,
L producinga 9:3 3 1 ratio in the F; progeny.
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(a) If genes are completely linked
(no crossing over)

‘/ Normal Mottlied )
leaves, tall leaves, dwarf
>
M D m  d
m = B B
m  = BN .
m d e ; d
1
| Gamete formation | Gamete formation
LED -E&D ey
Nonrecombinant
gametes
L L
b m =
P v B>
Normal Mottled
leaves, tall leaves, dwarf
All nonrecomtv)lnant progeny
S Conclusion: With complete linkage, only Y
nonrecombinant progeny are produced.

(b) If genes are unlinked

(assort independently)

-/ Normal Mottled \
leaves, tall leaves, dwarf
>
| Gamete formation | | Gamete formation |
3 §
. v v B v
VeBID Vamd) VaBLdD Valn D b
Nonrecombinant Recombinant
gametes gametes
L L L L
Fertilization |
A — 4
{ Normal Mottled Normal Mottled \
leaves, tall leaves, dwarf leaves, dwarf leaves, tall

-,
VaMm Dd Viarmmm dd VaMm dd Varmm Dd
Nonrecombinant Recombinant
progeny progeny

Conclusion: With independent assortment, half the
progeny are recombinant and half the progeny are not.
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duplication \ chromatids duplication
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chromosome homologous pair chromosome
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Parent
ab/ab

1 ab

1/2 AB | 1/2 AB/ab

Parent AB/ab —i

1/2ab | 1/2 ab/ab
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Meiotic chromosomes Meiotic products
%60 A B A B
Meioses ez perssrereser—— e @i e Parental
with no I ' A B A 8
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] : e e e—e——— Parental
%40 A B A B
Meioses Y [—— S e Parental
with a A = ‘_—A;-_:—j-w, -~ **.B:;; o .A = _'.’~b
crossover ’ G [Recombinant,
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ABO*A/ABO*A ABO A
ABO*A/ABO*B ABO AB
ABO*A/ABO*O ABO A
ABO*B/ABO*B ABO B
ABO*B/ABO*O ABO B
ABO*O/ABO*0O ABO O
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o Female j Male <> Sex unknown
O I:I Affected individuals

Parents (unrelated)

Consanguineous parents (related)

(b (b j Offspring (in birth order)

2 3 4

Fraternal (dizygotic) twins
(sex may be the same or different)

Identical (monozygotic) twins
(sex must be the same)

=aLE

5
®

Multiple individuals (unaffected)

p/ Proband (in this case, a male)

Deceased individual (in this case, a female)

@ E Heterozygous carriers

1, 1, 1, etc. Successive generations
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(b) Autosomal Dominant Trait
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I-1 is heterozygous for
a dominant allele

Dominant traits almost
always appear in each
generation

Affected individuals all have
an affected parent.
Dominant autosomal traits
appear equally in both sexes
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(a) Autosomal Recessive Trait

D——O Either I-3 or 1-4 must be
1 > 3 4 heterozygous

Recessive traits typically
<> skip generations
6 7

1 2 3 4 5
Recessive autosomal traits
D appear equally in both sexes
1 2 3 7 4 5 6
P
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Autosomal Recessive Inheritance i) &
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Pseudodominance

[s the situation in which the
inheritance of a recessive
trait mimics (imitate) a
dominant pattern

[f an individual who is
affected (homozygous) by
an autosomal recessive
disorder marry a carrier of
the same disorder, their
offspring have a 1 in 2
(50%) chance of being
affected. Such a pedigree 1s
said to exhibit
pseudodominance

A pedigree with a woman (I,) homozygous for an
autosomal recessive disorder whose husband is
heterozygous for the same disorder. They have a
homozygous affected daughter so that the pedigree

shows pseudodominant inheritance.

Heterozygous
tall

8

00

Homozygous
dwarf

l

L
'

1/2 tall

7
'

1/2 dwarf
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(X-Linked inheritance) X 6&& L;»eéﬂé g L) &) )

X-linked dominant traits | ' Affected males pass
do not skip generations. the trait on to all their

l L dgughters and none
of their sons
| ‘ 2
] = | ‘ ‘ /
O ‘T
| 2 3 - 5 6
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3 6\ 7 8
\
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1 2
Affected females (if heterozygous) pass the trait on to
about half of their sons and about half of their daughters.

]

N

wi

X-linked dominant traits affect both males and females.
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'An af?ected male does notﬁ

| Unaffected
female carrier

pass the trait to his sons...

! .but can pass the
|

| allele to a daughter
" : | who is unaffected..
2 3| 4 / ‘ ...and passes it
/--‘ | to sons who are.

| Affected |
male
- 8

X-linked recessive traits appear
more frequently in males.

ML)
58 '

X-linked recessive traits appear more often in males than in
females and are not passed from father to son.
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Recessive X-linked sl X-linked recessive
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