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Con�icts resulted in intron evolution Positive FORSD values are 
widely dispersed throughout genome and greatly exceeds negative 
FORS-D values [16]. Incapability of a sequence to optimize fold and 
protein pressures simultaneously resulted in potential con�ict between 
both pressures. �e con�ict can be bypassed in three ways 1. use of 
synonymous codons to balance both pressures. 2. broadening of codon 
choice by use of chemically and functionally similar amino acids 
3.Sequence encoding protein can be placed over wide region allowing 
intervening sequence to optimize fold pressure. When �rst two options 
are not su�cient to bypass the con�ict only third alternative remains. So 
introns might correspond to part of genome where constraints of �rst 
two ways are most severe. Con�ict hypothesis explains the pressures 
that shape the intron-exon organization found in modern gene [16].

Distribution of Substitution Densities (Fors-D) In 
Modern Genes 

http://dx.doi.org/10.4172/scientificreports.210


Citation: Paul T (2012) 

http://dx.doi.org/10.4172/scientificreports.210




Citation: Paul T (2012) Fold Pressure and Origin of Introns. 1: 210. doi:�����������������V�F�L�H�Q�W�L�¿�F�U�H�S�R�U�W�V��210

Page 5 of 5

Volume 1 �‡ Issue 3 �‡ 2012

29. Ogawa T, Oda N, Nakashima K, Sasaki H, Hattori M, et al. (1992) Unusually 
high conservation of untranslated sequences in cDNAs for Trimeresurus 
�À�D�Y�R�Y�L�U�L�G�L�V phospholipase A2 isoenzymes. Proc Natl Acad Sci USA 89: 8557-
8561.

30. Bjorkman PJ, Parham P (1990) Structure, function, and diversity of class I 
major histocompatibility complex molecules. Annu Rev Biochem 59: 253-258.

31. Klein J, O'hUigin C (1994) MHC polymorphism and parasites. Phil Trans R Soc 
Lond B 346: 351-358.

32. Hughes AL, Nei M (1988) Pattern of nucleotide substitution at major 
histocompatibility complex class I loci reveals overdominant selection. Nature 
335: 167-170.

33. Forsdyke DR (1996) Stem-loop potential in MHC genes: a new way of 
evaluating positive Darwinian selection. Immunogenetics 43: 182-189.

34. Hughes AL, Nei M (1989) Nucleotide substitution at major histocompatibility 
complex class II loci: evidence for overdominant selection. Proc Natl Acad Sci 
USA 86: 958-962.

35. Hughes AL (1995) Origin and evolution of HLA class I pseudogenes. Mol Biol 
Evol 12: 247-258.

36. Belshaw R, Bensasson D (2006) The rise and fall of introns. Heredity 96: 208-
213.

37. Darnell Jr JE (1978) Implications of RNA-RNA splicing in evolution of eukaryotic 
cells. Science 202: 1257-1260.

38. Doolittle WF (1978) Genes in pieces: were they ever together? Nature 272: 
581-582.

39. Gilbert W (1978) Why genes in pieces? Nature 271: 501.

40. Hawkins JD (1988) A survey of intron and exon lengths. Nucleic Acids Res 16: 
9893-9905. 

41. Brannan CI, Dees EC, Ingram DS,Tilghman SM (1990) The product of the H19 
gene may function as an RNA. Mol Cell Biol 10: 28-36.

42. Brockdorff N, Ashworth A, Kay GF, McCabe VM, Norris DP, et al. (1992) 
�7�K�H�� �S�U�R�G�X�F�W�� �R�I�� �W�K�H�� �P�R�X�V�H�� �;�L�V�W�� �J�H�Q�H�� �L�V�� �D�� ������ �N�E�� �L�Q�D�F�W�L�Y�H�� �;���V�S�H�F�L�¿�F�� �W�U�D�Q�V�F�U�L�S�W��
containing no conserved ORF and located in the nucleus. Cell 71: 515-526. 

43. Stoltzfus A, Spencer DF, Zuker M, Logsdon JM, Doolottle WF (1994) Testing 
the exon theory of genes: the evidence from protein structure. Science 265: 
202-207.


	Title
	Corresponding author
	Abstract
	Introduction
	Homologous Recombination: The Kissing Model
	Rise of Fold Pressure: Recombination and ReplicationFidelity
	Rise of Protein Pressure: Neofunctionalization andPositive Selection
	Genomic Conflict: Fold Pressure and Protein Pressure
	Distribution of Substitution Densities (Fors-D) InModern Genes
	Retroviral Quasispecies
	Snake Venom Phospholipase A2
	Major Histocompatibility Complex Gene Cluster
	Origin of Introns: Introns Early
	Conclusion
	Figure 1
	Figure 2
	References



