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Nonparametric methods for analyzing
replication origins in genomewide data

Debashis Ghosh

Abstract

Due to the advent of high-throughput genomic technology, it has become pos-
sible to globally monitor cellular activities on a genomewide basis. With these
new methods, scientists can begin to address important biological questions. One
such question involves the identification of replication origins, which are regions
in chromosomes where DNA replication is initiated. In addition, one hypothesis
regarding replication origins is that their locations are non-random throughout the
genome. In this article, we develop methods for identification of and cluster in-
ference regarding replication origins involving genomewide expression data. We
compare several nonparametric regression methods for the identification of repli-
cation origin locations. Testing the hypothesis of randomness of these locations
is done using Kolmogorov-Smirnov and scan statistics. The methods are applied
to data from a recent study in yeast in which candidate replication origins were
profiled using cDNA microarrays.
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Chromosome coordinate
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Chromosomal location (kb)

E
xp

re
ss

io
n

 I
n

te
n

si
ty

�Â9NW�n:@>0�gasS<¤0!F:0�0 �a?:@>0#5>589N=AF�?:@>=A¥4x;0S=AI r 7:@8=�D�=�5>=�D(0]`�`U3A5�3�I¬n:F:M BE9;=�F�=AI&xN=wM�36B89N=�F§I¬@8=�D
D�9NM!@8=G36@8@E3�Q(0 �a?[0#@89;D(0!FGBv2|QU�&3AW�7|n:@83AD(3AF�0!B�3Ax�o&��gAb�ba`�� o

gA�

Hosted by The Berkeley Electronic Press



­Â3A2:x;0*`�s�©&n:D�2[0#@v=AI�M#3AF:k:9;k436BE0¤@>0#?:x;9NM�3fBE9N=AFU=A@89NWA9NF:5�I¬=�niF:k]I¬=�@v0#3AMV7°MV7:@>=�D�=�58=�D�0'9NF�Q�0�365>B
k:36BV3�=AI.��36W�7|n:@E3AD(3AF�0 B�36x�o&��g6b�bi`��«ni589NFiW�D�0!B87:=wk:5vk:0!PA0#xN=A?Y0!k]9;FX	V�io g��Y	¼�ioq^:o

r 7i@8=�D�=�58=AD(0 ¯%0#@8Fi0#x¦0#5CBE9;D¨36B89N=�F ë¦=aM#3AxNx{Q*�L0!9NW�7GBE0!k�ë®j jaD�=w=ABE7:9;F:W�5>?:xN9;F:0
` ��_U��_�� ^|���ÝdG� ^GbU�Ý�G�
g `���bU�C`�^|� `�^GbU��ga`c� `��A_U��g6dG�
� ^|g������ ^|���Ý�G� ��bU�C`A`��
^ g6_�bU���AbG� gAd�bU���A_�� �i`cdU���f^|�
� d�b]�C`cbG� `cbGg��C`�`c� d�dU�C`��G�
� ���U���A� ^|������� ^�^]�ÝdG�
� `c�AbU���Gg�� `c_�dU���A^G� g�ga`(��gA���
_ d�b]�C`�g�� d�_]�C`�^G� `�`c�U�C`c���
d _G����d�� _�b]�C`�^G� di`(�C`#^|�
`�b `cgAbU�C`c�G� `�^|g���gA_�� `c���U�C`#^|�
`A` `�b�_U�C`�g�� `c��bU�C`c_�� `�`c_U��g6bG�
`cg `��Gg���g���� `��A_U��g�gA� `cd��U���AdG�
`�� `cgAbU�C`c�G� `c�Gg���gA_�� gAbG������g��
`#^ `��A^]��ga`�� `��A�U���i`c� `c_�_U�C`�dG�
`c� `c�A�U�C`c_G� gA��dU������� g��A�U�Ý^�_G�
`�� `c��g���g6^|� `c�A^]��gA_�� gAbG�����A�G�

g6^

http://biostats.bepress.com/umichbiostat/paper32


