Transcription start site (TSS) statistical analysis report (2)
 13-11-2009


Experiments: Sequencing on 5’UTR region of RNA for Aspergillus nidulans, where the reads (50bp long) sequenced by Solid machine.
Data:  After mapping reads on reference genome, we got the nucleotide coverage information that is the number of reads for each nucleotide position (or called read frequency). The data from Chris including 16 data files for 8 chromosomes and each one has two strands (forward and complement) which are split by Chris from the original mapped coverage data. 

Analysis: 
From previous report, we see the peak frequency distributions of TSS segments are much skewed for all chromosomes. There are quite number of peaks with very larger frequency (the number of read head). To further investigate these larger peaks, we pull out all the peaks with frequency >1000rh for each chromosome, and call them top peaks. Following table shows part of the top peaks of chromosome 1 ordered by frequency, where the information for each top peak include the peak position, frequency, confidence interval (CI) with confidence level of 95%, the length of CI, the strand (+ : forward, - : complement) and the gene to which the top peak belongs. Note that the gene is judged by the mRNA position information from the annotation reference files.  The judging rule is that given two neighbouring genes (denoted as gene a and gene b) with mRNA position interval limits set as (a1, a2) and (b1, b2) respectively, then for forward strand if a2< peak position <=b2 then this peak belongs to gene b, while for complement strand if a1<= peak position <b1 then this peak belongs to gene a.  The largest top peak reaches frequency of 248769, located in chromosome 8. Due to the high sample size of TSS segments these top peaks are also very significant according to the CI length (normally < 1bp).


Fig. 1 to 8 shows the peak location profiles on chromosome 1 to 8 respectively. For each strand, we show three kinds of peaks in three strips, the All (left and blue) is for all peaks, the Sig (middle and orange) is for peaks with CI length<2bp, and the Top (right and red ) is for the top peaks described above.  As we can see from these figures, the peak locations in the chromosomes 5 and 6 are more sparsely distributed than the others, while the chromosome 8 shows more dense peaks compared to the others. Generally, the peak locations are evenly distributed on strands and a bit centred.   



















The top peaks (Frequency >1000rh) of chromosome 1

   Position          Frequency      Confidence Interval(0.95)     Length        Strand         Gene
	2677438
	164316
	( -0.005  0.005 )
	0.009
	-
	AN6627.4

	1558976
	159391
	( -0.040  0.039 )
	0.079
	-
	AN5996.4

	1315074
	109246
	( -0.051  0.054 )
	0.105
	-
	AN6082.4

	2104547
	36635
	( -0.038  0.039 )
	0.078
	+
	AN5834.4

	1314057
	36415
	( -0.045  0.046 )
	0.091
	-
	AN6083.4

	2677696
	35251
	( -0.023  0.023 )
	0.046
	-
	AN6627.4

	1007213
	34318
	( -0.037  0.037 )
	0.074
	-
	AN6181.4

	2301339
	30235
	( -0.080  0.083 )
	0.163
	-
	AN6500.4

	717079
	18970
	( -0.097  0.101 )
	0.198
	+
	AN6263.4

	2751280
	18266
	( -0.040  0.041 )
	0.082
	+
	AN6657.4

	929745
	17113
	( -0.038  0.035 )
	0.072
	-
	AN6202.4

	2204369
	15254
	( -0.096  0.096 )
	0.192
	+
	AN5800.4

	1608096
	14263
	( -0.055  0.052 )
	0.107
	-
	AN5979.4

	1661553
	14187
	( -0.100  0.105 )
	0.205
	+
	AN9468.4

	1705585
	11987
	( -0.091  0.089 )
	0.181
	-
	AN10761.4

	2067588
	11056
	( -0.068  0.068 )
	0.136
	-
	AN10740.4

	3298160
	10767
	( -0.026  0.026 )
	0.051
	+
	AN6825.4

	1622067
	9788
	( -0.059  0.061 )
	0.12
	+
	AN5975.4

	2954904
	9439
	( -0.091  0.088 )
	0.18
	+
	AN10847.4

	745310
	9173
	( -0.121  0.119 )
	0.24
	+
	AN6255.4

	2678121
	8629
	( -0.110  0.113 )
	0.223
	+
	AN6629.4

	2821482
	7247
	( -0.110  0.114 )
	0.224
	-
	AN6679.4

	1292207
	7228
	( -0.140  0.134 )
	0.275
	-
	AN11499.4

	1984979
	6943
	( -0.139  0.143 )
	0.282
	+
	AN5860.4

	1639499
	6429
	( -0.124  0.127 )
	0.251
	+
	AN5969.4

	2593098
	6120
	( -0.081  0.080 )
	0.162
	-
	AN6601.4

	3002231
	5980
	( -0.081  0.079 )
	0.16
	+
	AN6731.4

	3007200
	5549
	( -0.137  0.136 )
	0.273
	-
	AN6732.4

	2866969
	5397
	( -0.060  0.061 )
	0.121
	-
	AN6693.4

	1493763
	5381
	( -0.063  0.059 )
	0.122
	+
	AN10765.4

	2682300
	5350
	( -0.153  0.141 )
	0.294
	+
	AN6632.4

	485679
	4562
	( -0.204  0.204 )
	0.408
	+
	AN6337.4

	3256767
	4440
	( -0.111  0.106 )
	0.217
	+
	AN6810.4

	2679327
	3854
	( -0.163  0.162 )
	0.325
	+
	AN6630.4

	1557925
	3803
	( -0.196  0.210 )
	0.406
	-
	AN5997.4

	2980783
	3786
	( -0.052  0.051 )
	0.103
	+
	AN6723.4

	1671950
	3740
	( -0.067  0.068 )
	0.135
	+
	AN5959.4

	2316966
	3618
	( -0.268  0.271 )
	0.54
	+
	AN6506.4

	2957624
	3492
	( -0.245  0.241 )
	0.486
	+
	AN6717.4

	1117027
	3312
	( -0.166  0.176 )
	0.342
	+
	AN6136.4

	1844200
	3288
	( -0.198  0.200 )
	0.398
	+
	AN5907.4

	2680710
	3285
	( -0.111  0.110 )
	0.221
	+
	AN6631.4

	1851706
	3240
	( -0.308  0.294 )
	0.601
	+
	AN5904.4
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