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‘Chromosome Rearrangements
Chromosome rearmngements are mutations th‘lt (

- typss nf rearrangammta are duphultmns deletlons, inver-
 sions, and translocations (FIGURE 9.5). ‘
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pair in prophase | of tﬂ!tbxhrations‘ often have

major Effet”ﬂs on ﬂhé ‘ ossibly by altering

Deletlunh \

A second typc dt’ chmmmnme rearrangement is 4 chromo-
some deleudn, the loss of a chromosome segmient (see Fig-
B3 Development may | ure 9.5b). A chromosome with segments ABsCDEFG that
| be affected by the | undergoes a deletion of segment EF would gemerate the
relative amounts | L mutated chromosome ABsCDG.
of gene products. i i
= | A larpe deletion can be easily detected because the
. th omosome is noticeably shortened. In individuals hetero-
. zygc@m for deletions, the normal chromesome must loop out
during the pairing of homologs in prophase I of meiosis
(FiGuRrE 9.10) to allow the homologous regions of the twe
chromosomes to align and undergo synapsis. This looping
out generates a structure that looks very much like that seen
for individuals heterozygous for duplications.

The phenotypic consequences of a deletion depend on
whacb genes are located in the deleted region. If the deletion
includes the centromere, the chromosome will not segregate

in meiosis or mitosis and will usually be lost. Many deletions

are lethal in the homozygous state because all copies of any

 essential genes located in the deleted region are missing.

. Even individuals heterozygous for a deletion may ha’f&
- multiple defects for three reasons.

First, the heterozygous condition may produce zmbseé =
ances in the amounts of gene products, similar to the imbal-

. which alters the relative |
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Infar ith ls‘syndrome A child who is heterozygous for
s 2 small heaci , widely spaced eyes, and a round
ne rded. Deletion of part of the short

sults in another human disorder—
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d tO d3 d po tion effect.
1dufll is homc)/yg,nus for a particular
special ‘probluns arise in meiosis, and the two
: s chromosomes can pair and separate normally.
 When an individual is heterozygous for an inversiom,
howevel the gene order of the two homologs differs, and
. the homologous sequences can align and pair only if the
‘two chromosomes form an inversion loop (FiGURE 9.12).
The presence of an inversion loop in meiosis indicates that
an inversion is present.
| Individuals heterozygous for inversions also exhibit
. reduced recombination among genes located in the inverted
|| \region. The frequcncy of crossing over within the inversion
| is not actually diminished but, when crossing over does take
| place, the result is a tendency to produce gametes that are
/not vxablc and thus no recombinant progeny are observed.
Let’s see why this occurs.
| R |

e Notch ;:hntype is ﬁrodﬁcéd b)‘r a
chromosome deletion that includes the Notch gene.

‘Normal wing veination. (Bottom) Wing veination rozygmte has one
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U i ‘ m tm inversmn, a segm ‘ ‘ofa chromosome is inverted.
‘1 i !We:smns causé breaks m some genes and may
‘ ‘m‘qve‘others to new locatlons In heterozygotes for 2
| lchromosome inversion, the homologous chromosomes
| form loops in prophase | of meiosis. When crossing
| over takes place within the inverted reglon nonviable :
gametes are usually produced, resultlng in 2 depression |
in observed recombination frequencies.

Translocations

A translocation entails the movement of genetic material

between nonhomologous chromosomes (see Figure 9.5d)

or within the same chromosome. Translocation should

not be confused with crossing over, in which there is
an exchange of genetic material between homologous

chromosomes. ~

. In a nonreciprocal translocation, genetic material

moves from one chromosome to another without any

. mupmml exchange. Consider the following two nonho-

i nmlo!,ous chmmosomes ABOLDEFLI and MN-QPQRS if
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1.9.5 Position effect

The change in the phenotypic exprassion of ot
called position effect. Position effect may bﬁ‘,ﬁ ,
These effects are either stable, as in the
The white gene controls eye pigment produc
X-chromosome. Wild type flies with a norir
them red eyes, but if the white gene is n

o AP
, ferochromatin.
sye colour.

he tip of the
in, which gives
p pigment and
 patches. The
, h active white”
white patches represent cells in which white' ¢ e h 7 ' ot gene from
gene. Inactivation of white* gene i > 7
euchromatin region to adjacent l
position effects because the activit

| example of

‘[e"Bar have four

roduce the same
‘has about 45.

There is also a position effect in the Ba
copies of the 16A regions. It would the
phenotype. However, the homozygousrB

16A loci, two on each homolog; these flies have abo | o ‘ o . sl A
gous for double-Bar, there are also four copies of 1 0 s 4 a,nd -
the normal chromosome; even though the number o’f‘ oci : . 4 ,

about 45 facets.






CSIR-JRF-NET | ICMR | GATE | Db1 | JINU | 11SC | 1215

Life Sciences

Fundamentals and Practice | :
/ | A

Part- 11

Fourth edition

|




{ "type": "BusinessCard", "isBackSide": false }


{ "type": "BusinessCard", "isBackSide": false }

