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In some organisms there are special tissues in which chromosomes undergo structural 

specializations. Such specialized chromosomes includes 

1. Giant chromosomes: Some cells at certain particular stage of their life cycle contain large 

nuclei with giant or large sized chromosomes. Polytene and lampbrush chromosomes are 

examples of giant chromosomes.  

 Polytene Chromosome  

Giant chromosomes were first time observed by E.G. Balbiani in the year 1881 in nuclei of 

certain secretory cells (salivary glands) of Chironomas larvae (Diptera). However he could not conclude 

them to be chromosomes. They were conclusively reported for the first time in insect cells (Drosophila) 

by Theophilus Painter of the University of Texas in the year 1933. Since they were discovered in the 

salivary glands of insects they were termed as salivary gland chromosomes. The polytene chromosome 

was proposed by Kollar due to the occurrence of many chromonemata (DNA) in them. Cells in the larval 

salivary gland of Drosophila, mosquito and Chironema contain chromosomes with high DNA content. 

However they may also occur in malphigian tubules, rectum, gut, foot pads, fat bodies, ovarian nurse cells 

etc.  

 
Figure 1 Polytene chromosome with puff 



Polyteney of giant chromosomes happens by replication of the chromosomal DNA several times 

without nuclear division (endomitosis) and the resulting daughter chromatids do not separate but remain 

aligned side by side. During endomitosis the nuclear envelope does not rupture and no spindle formation 

takes place. The polytene chromosomes are visible during interphase and prophase of mitosis. A series of 

dark transverse bands alternates with clear zones of inter bands. Such individual bands can be correlated 

with particular genes. About 85% of the DNA in polytene chromosomes is in bands and rest 15% is in 

inter bands. The cross banding pattern of each polytene chromosome is a constant characteristic within a 

species and helps in chromosome mapping during cytogenetic studies. These chromosomes are not inert 

cellular objects but dynamic structures in which certain regions become “puffed out” due to active DNA 

transcription at particular stages of development. These chromosome puffs are also termed Balbiani 

rings. Puffs may appear and disappear depending on the production of specific proteins which needs to be 

secreted in large amounts in the larval saliva. Another peculiarity of the polytene chromosomes is that the 

paternal and maternal chromosomes remain associated side by side and the phenomenon is termed 

somatic pairing. 

 Lampbrush chromosome  

Lampbrush chromosomes were first observed by Flemming in 1882 in sections of Salamander 

oocytes and later described by Ruckert in the year 1892. They appeared like brushes used for cleaning 

lamps, hence the name lampbrush chromosome. They are transitory structures and can be observed during 

the diplotene stage of prophase I in meiosis in the oocytes of all animal species both vertebrates and 

invertebrates. They have been described in Sepia (Mollusca), Echinaster (Echinodermata) and in several 

species of insects, shark, amphibians, reptiles, birds and mammals (humans). Lampbrush chromosomes 

have also been found in spermatocytes of several species, giant nucleus of Acetabularia and even in 

plants. Generally they are smaller in invertebrates than vertebrates. They are observed in oocytes because 

oocytes are high in DNA content. 

Lampbrush chromosomes are functional for studying chromosome organization and genome 

function during meiotic prophase. Additionally lampbrush chromosomes are widely used for construction 

of detail cytological maps of individual chromosomes. They are of exceptionally large sizes and present 

in bivalent form. They are formed due to the active synthesis of mRNA molecules for future use by the 

egg cells, when no synthesis of mRNA molecule is possible during the mitotic cell division. Lampbrush 

chromosomes are clearly visible in the light microscope they are organized into a series of chromomeres 

with large chromatin symmetrical loops extending laterally (Figure 2). Each loop appears at a constant 

position in the chromosome (10,000 loops per chromosome set or haploid set). Each loop has an axis 

made up of DNA unfolded from the chromosome and is transcriptionally highly active. Wherein several 

transcription units with polarized RNP-matrix coats the DNA axis of the loop. The majority of the DNA, 

however, is not in loops but remains highly condensed in the chromomeres on the axis and lacks 

expression of genes. 



 

 
                                                              Figure 2 Lampbrush chromosome 

 

2. B-chromosomes  
Many plant (maize, etc.) and animal (such as insects and small mammals) species, besides having 

autosomes (A-chromosomes) and sex-chromosomes possess a special category of chromosomes called B-
chromosomes without obvious genetic function. These B-chromosomes (also called supernumerary 

chromosomes, accessory chromosomes, accessory fragments, etc.) usually have a normal structure, are 

somewhat smaller than the autosomes and can be predominantly, heterochromatic (many insects, maize, 

etc. ) or pro-dominantly euchromatic (rye). In maize, their number per cell can vary from 0 to 30 and they 
adversely affect, development and fertility only when occur, in large amount. In animals, the B-

chromosomes disappear from the non-reproductive (somatic) tissue and are maintained only in the cell-

lines that lead to the reproductive organs.  
B-chromosomes have negative consequences for the organism, as they have deleterious effect 

because of abnormal crossing over during the meiosis of animals and abnormal nucleus divisions of the 

gametoophyte plants. In animals, B-chromosomes occur more frequently in females and the basis is non-
disjunction. The non- disjunction of B-chromosomes of rye plant is found to be caused due to the 

presence of a heterochromatic knob at the end of long arm of B-chromosome. The origin of the B-

chromosomes is uncertain. In some animals they may be derivatives of sex chromosomes, but this is not 

the rule. They generally do not show any pairing affinity with the' A-chromosomes. 


