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Fig. 1. Two types of composite transposons (Tn elements), one flanked by IS sequences (A) and the other in
devoid of IS (B). Tn9 has a short inverted repeat of 23 bp but it is bound by direct repeat of IS1. Chloramphenicol
(Cam)-resistance region is present on Tn element. Tn3 has three parts, two (TnpA and TnpR) of which an
transposable and the third is ampicillin (Amp)-resistance region which shows gene amplification during resistance

production.
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Fig. 2. Self-annealing of inverted repeat sequences produces a circle, the ‘lollipop’ which is visible under an
electron microscope. Here, lollipop contains three, genes (G1, G2, G3) in the single stranded loop.
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Fig. 3. Insertion of a transposon showing the precise and symmetrical joining of the transposon’s ends to a
target DNA molecule which is broken by staggered cuts at specific sites (O).

Ch-20.pmd 2/8/07, 11:00 AM459



��� �����������	�
����������������
���

2nd Proof 31/5/8

�������������������� �������������	� ���	������������	������	� ���	����������������
������ �������	�����������������	����� #��	�	����������������������������������7
���������	���7����	����������	�������	�������	�����������	��=���0��

����
 �������	�����"
�	����	�	�	
�������� �����	����������	������	��$+%���
���	 ��������� $	��� ������	 �� �
�� ���	� ������ �����	� ��
��� 	�	�7	
��������
�
 �������	��$�����
	������������������������������� ��	�������
���� ������	�>!&!
��%%	
��������� ����	�  ������������������������	������	��$+%�	��������� ��	����!
��������	�7�	���� ��������	�����������	����������� ��������"
���������	��������
�������	���7����	�������	������� ����	����	
����������"
�	����	��	�
�	��������
	
��������7��"
�	���
 �������	��=���'��

Fig. 4. Significance of nucleotide-sequence duplication in the recipient DNA molecule. Two strands of the DNA are
cut at staggered sites (≠ ) which are 9 nucleotides apart from each other (A). Subsequently, an IS element (IS1)
incorporates at the cut-sites (B) leaving 9 bases unpaired (gaps). Further, 9-nucleotide duplications of target DNA

occur at both sides of the IS1 to fill-up the gaps. Thus, IS1 insertion generates a nine-nucleotide duplication.
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Fig. 5. Insertion of an element at a new genetic site by reciprocal recombination process. (1) : Replication of
donor and recipient nucleotides after insertion. The donor segment originally comes from the A,B Genetic sites of a
DNA molecule and is incorporated into recipient DNA between C,D sites; (II) : Two copies of a transposable element,
each having one replicated strand, and (III) : Reciprocal recombination between these two copies of transposon
incorporates the Tn element at a new genetic site and reproduces the donor DNA molecule (Cohen and Shapiro,

1980).
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Fig. 6. Transposon-promoted genetic (DNA) rearrangements [(A) : Simple transposition of a genetic element
between two different DNA molecules (donor and recipient). The numbers 1-6 indicate the varieties of transposon-
induced events or rearrangements in which 1-5 are caused by a single transposon while 6 is due to a composite

transposon.
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Fig. 7. Translocation of V and C genes through excision of intervening sequences and joining of the two by J
segment. [Functional integration of V and C regions occurs by excision of the J, and forming an Ig polypeptide from

V and C genes].
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Fig. 8. Functional components of Tn3 transposon which is composed of three genes (transposonase, repressor and
bla genes) [Transcription of transposonase and repressor genes is bidirectional to each other. The repressor
molecule regulates transcription of both the transposonase and repressor genes through their promotor regions or
promoters (P). b-lactamase is encoded from the bla gene and confers resistance to ampicillin as well as related

antibiotics.
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Fig. 9. Inversion of IS2 acting as a switch to control the transcription of an adjacent gene [Xx, Yy and Zz are the
complementary base pairs of inverted repeat sequences. A crossover between these inverted repeat sequences forms
an inversion of the loop which can be restored by another crossover. In orientation (I), the transcription of the
promotor PG is terminated at T and in-turn inactivates the function of G gene. In case opposite orientation (II), P

initiates transcription and G is transcribed without the transcriptional initiation at PG, thus turn-on the gene.
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Fig. 10. A plasmid carrying several resistance genes represents the collection of transposons [Genes imparting
resistance to chloramphenicol (Cm), kanamycin (Km), streptomycin (Sm), sulfonamide (Su), ampicillin (Ap, and
mercury (Hg) are clustered on the resistance-determinant segment which is composed of many transposons (Tn55,
Tn4, Tn3). Tn3 is present within the Tn4 element. While the transposon (Tn10) encoding resistance to tetracycline

(Tc) is located on the resistance-transfer segment (Cohen and Shapiro, 1980).
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