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higher than those of DS and DR sequences. Thus
while MDR and XDR sequences form one
cluster, the DR and DS sequences form a
separate cluster.
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From the 2-dimensional plots of M minus K content
with respect to R minus Y content for all the
sequences as shown in figs. 4, 5 it is observed that

i)

The plot for DS sequences 1-6 and DR
sequence 10 shows peak value of R-Y content is
approximately 1.9x10* and the corresponding M-
K value is -5.2x10* while the peak value of R-Y
content of XDR and MDR strains is
approximately 2.7x10* and the corresponding
M-K value is -6x10*. Thus XDR and MDR
sequences apparently have higher purine
content and higher keto content than the DR and
DS sequences.

ii) Visual comparison of the plots for DR and DS

sequences also suggest that DR and DS
sequences exhibit similarity.

From the 1-dimensional representations of R minus

Y

content (figs. 6, 7), M minus K content (figs. 8,

9), W minus S bond content (figs. 10, 11), GC
disparity (figs. 12, 13) and AT disparity (figs. 14,
15) it is observed that

i)

The R-Y curve divides the whole sequence into
two regions: Purine rich and Pyrimidine
rich. Purine rich region exists from beginning of
the sequence upto approximately 2.25M
bases (depicted by rising curve) and pyrimidine
rich region beyond 2.25M bases (depicted by
falling curve). Peak value of R-Y content for
DS and DR sequences was significantly
lower than the peak value for XDR and
MDR sequences.

ii) The M—K plots show two different regions of the

sequences: Keto rich and Amino rich. Keto rich
region for DR and DS sequences exists from
beginning of the sequence to approximately 2M
bases but for XDR and MDR sequences keto rich
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region occurs upto 2.25M bases. Amino rich
region for DR and DS sequences exists beyond
2M bases whereas for XDR and MDR
seguences, it exists beyond 2.25M bases. Keto
content in XDR and MDR sequences is more
than the keto content of DR and DS strains.

iii) Comparison of the plots of W-S bond for all the

sequences do not show any deviation in the
curves suggesting that the GC content in all the
sequences is identical.

iv) Comparison of the cumulative GC disparity

profile curves for all the sequences shows that
the XDR and MDR sequences have a higher
cumulative GC profile (peak value of 4.5x104)
than those of the DS and DR sequences (peak
value of 3.5x104).

Plots of Cumulative AT profiles suggest the peak
value of the curve for XDR and MDR sequences
is higher than that for DS and DR sequences.
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Fig. 8 M—K content: Sequences 1-6
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Fig. 11 W-S bond content: Sequences 7-10
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Fig. 12 Cumulative GC profile: sequences 1-6
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Thus it is observed from 3-D, 2-D and 1-D plots
of whole genome sequences that XDR and
MDR sequences can be differentiated from the
DR and DS sequences by visual
comparison.While MDR and XDR strains form
one cluster, DR and DS together form a
separate cluster. MDR and XDR TB sequences

show higher peaks in  3-dimensional
representations in comparison to DS and DR
strains.  2-dimensional and 1-dimensional

representations also show that XDR and MDR
strains in comparison to DR and DS strains
have higher values of purine content, keto
content, cumulative GC content and cumulative
AT content. Thus these representations can be
used to differentiate between MDR, XDR and
DR, DS strains

4 Conclusion

Global TB control is a difficult task due to the
emergence of MTB drug resistance (MDR and
XDR) in response to inadequate anti-TB therapy.
This hampers the further choice of adequate
treatment. But the conversion of genomic sequences
into mathematical representations followed by
signal processing methods can be used for faster
processing and analyzing of genomic data. These
graphical representation methods allow predicting
possible strains of MTB by direct comparison so
that different treatments for different strains of MTB
can be initiated. Thus, the described method can be
used in addition to the variety of pre-existing

techniques for faster analysis and resistance

assessment.
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