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Introduction

 Polytene chromosomes are giant chromosome common to 
many dipteran flies, such as Drosophila, Chiroptera, etc.

 It was first discovered by E. G. Balbiani in 1881 in the 
salivary glands of dipterans and called it as salivary gland 
chromosome.

 They develop by multiple replications due to endomitosis
without segregation of the chromosomes within each cell 
during development.

 Each  nucleus contains hundreds of copies of each 
chromosome.

 These hundreds of copies are perfectly aligned to form a 
giant structure of chromosome known as polytene
chromosomes.

 Because of their large size with numerous strands, Kollar
suggested the name as "Polytene chromosome".



Introduction

→ 2n = 8; 3 pairs of autosomes & 1 pair of sex chromosome (X & Y).

→ X-chromosome has long arm, while Y-chromosome has very short .



Chironomous larvae

 Larvae of Chironomous (Midge fly) appears to be blood red due to 

the presence of hemoglobin analog.

 Like other insects, it has also a distinct body parts, viz. head, 

thorax and abdomen.

 It has segmented body.

 They are readily found in polluted water 

of domestic drains.

 Hemoglobin present in the hemolymph

of makes them able to survive in the low 

oxygen content.

 It has bilobed transparent paired salivary 

glands.

 It has polytene chromosome to meet the 

demand of heavy nutrition and metablic

need of the larvae.
Salivary gland

Larva



Aim

To mount and study the structure of polytene

chromosome from the salivary gland 

of Chironomus larva.



Theory

 Polytene chromosomes are found in the secretary cells of 
the salivary gland tissue.

 Chironomous fly has 2n, 8; 3 pairs of autosomes and one 
pair of sex chromosome. Y chromosomes are shortest 
among all chromosomes.

 All chromosomes are held together by chromocentre. 

 Upon exertion of slight pressure, the polytene chromosome 
gets dispersed in the medium, which can be easily 
visualized by compound light microscope.

 The basic dyes stains the chromosome and they are seen 
as radiating arms from chromocentre.

 The chromosome show banding patterns throughout the 
length. Dark bands are heterochromatic region, while light 
bands represent the sight of gene activation. Puffs are also 
seen under high magnification upon careful visualization.



 Light compound microscope

 Dissecting microscope

 Pasteur pipettes

 Slides

 Coverslips

 Needles

 Forceps

 Filter papers

 Gauze for cleaning microscope lens

Equipment



Sample and Reagent

 Chironomous larvae

 1% Acetoorcein (Orcein is a reddish-brawn dye)

 10 ml of saline

 1 ml of 45% acetic acid



Methodology

― Step 1: Take 8-10 crawling larvae using a pair of forceps and 

place them on one side of a microscope slide. 

― Step 2: Place a drop of saline solution in the middle of the 

slide using a Pasteur pipette and transfer one of the larvae to 

this drop with the side with its tracheal tubes facing up. 

― Step 3: Hold down the anterior end just above the neural 

ganglion of the larva using the forceps and use the needle to 

grab the cuticle layer of the larva about one third of the body 

length down from the anterior end.



Methodology



Methodology



Methodology

― Step 4: The ventral ganglion (brain) and the salivary glands of the 

larva will usually remain attached to the head after proper 

dissection. Using the needle, find the salivary glands in this 

dissected larva and proceed to dissect them. If you can’t locate 

them, start over with a new larva. 

― Step 5: Transfer the salivary glands to a saline drop placed on a 

new slide. While transferring them, make sure to place the forceps 

around the less fragile smallest diameter base or use the forceps to 

scoop them up from underneath. 

― Step 6: Choose two salivary glands to squash and leave them in 

the a drop of Aceto-orcein stain on a slide.



Methodology

― Step 7: Place a drop of 45% Acetic acid on this to fix it and hold the 

salivary glands in place in this drop for 30 seconds. 

― Step 8: Place a coverslip over the fixed salivary glands and, using 

the needle, tap on the surface of the coverslip in a circular pattern 

in order to burst the polytene chromosomes and allow the 

chromosome arms to spread. 

― Step 9: Place the slide in the microscope and focus on it using the 

objective lens with the lowest magnification power first. 

― Step 10: If the focusing proves successful, invert the slide onto a 

soft surface and apply pressure using your thumb, index finger and 

middle finger in order to properly crush the salivary glands.



Methodology

― Step 11: Place the slide under the microscope again and observe 

under the desired magnification. If the squashing is done properly, 

the polytene chromosomes should be clear and visible. If this is not 

so, start over with a new set of larvae.



Results



Inference

 Polytene chromosome appears to be very large in dark 

purple in color.

 Banding pattern seen on the arms of chromosomes.
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