Supplementary Table 1  Predicted sequencing accuracy as a function of incomplete extension and carry forward at different read lengths

	Read Length
	100
	100
	200
	200
	400
	400

	Incomplete Extension
	0.0
	0.0025
	0.0
	0.0013
	0.0
	0.0007

	Carry Forward
	0.01
	0.0
	0.005
	0.0
	0.003
	0.00

	Predicted Accuracy
	~99%
	~99%
	~99%
	~99%
	~99%
	~99%


Supplementary Table 2  Sequencing statistics for doubled ended sequencing run of S. aureus

	Sequencing Run Summary

	S. aureus

Read 1
	S. aureus

Read 2

	Size of fiber optic slide
	30x60 mm2
	30x60 mm2

	Run Time /Number of cycles
	126 min/21
	126 min/21

	High Quality Reads
	162,261
	148,187

	Average read length
	44 b
	44 b

	Number of bases in High Quality Reads
	7,115,310
	6,575,545

	Individual Reads
	
	

	Reads mapped to single locations 
	63,184
	56,027

	Individual read insertion error rate 
	0.98%
	1.49%

	Individual read deletion error rate  
	2.57%
	4.41%

	Individual read substitution error rate
	0.23%
	0.47%


Supplementary Table 3  Summary statistics for eight additional independent sequencing runs of M. genitalium

	Sequencing Run Summary
	M. gen. 2
	M. gen. 3
	M. gen. 4
	M. gen. 5
	M. gen. 6
	M. gen. 7 
	M .gen. 8 
	M. gen. 9

	High Quality Reads
	294,529
	301,482
	285,905 
	302,193
	287,364
	294,451
	288,613
	287,506

	Average read length
	111 b
	111 b
	111 b
	112 b
	111 b
	112 b
	111 b
	112 b

	Number of bases in High Quality Reads
	32,633,064
	33,426,447
	31,683,321
	33,930,424
	31,927,352
	32,176,323
	32,125,411
	32,131,739

	Phred 20 and above bases
	25,576,988
	26,492,794
	24,201,381
	26,632,816
	24,608,146
	24,982,885
	24,696,409
	25,181,881

	Resequencing 
	
	
	
	
	
	
	
	

	Reads mapped to single locations 
	228,420
	235,770
	221,401
	234,679
	221,025
	222,527
	224,651
	224,478

	Number of bases in mapped reads
	26,553,470
	27,423,465
	25,734,641
	27,191,266
	25,720,866
	25,845,112
	26,139,994
	26,103,403

	Insertion error rate
	1.85%
	1.64%
	2.07%
	2.41%
	1.85%
	2.00%
	1.91%
	1.76%

	Deletion error rate  
	1.65%
	1.59%
	1.73%
	2.12%
	1.66%
	1.74%
	1.63%
	1.65%

	Substitution error rate
	0.69%
	0.69%
	0.70%
	0.73%
	0.68%
	0.68%
	0.68%
	0.67%

	Resequencing Consensus
	
	
	
	
	
	
	
	

	Average oversampling (unique reads)
	38x
	39x
	37x
	38x
	37x
	37x
	38x
	37x

	Genome coverage (Z > 4) 
	  98.1%
	98.3%
 
	 98.1% 
	98.2% 
	98.1% 
	98.1%
	 98.1%
	98.2%

	Consensus accuracy (Z > 4)
	99.996%
	99.996%
	99.998%
	99.996%
	99.994%
	99.998%
	99.996%
	99.996%

	Consensus insertion error rate (Z > 4) (Number of inserted bases)
	0.003%

(17 b)
	0.003%

(17 b)
	0.001%

(6 b)
	0.002%

(12 b)
	0.005%

(27 b)
	0.000%

(3 b)
	0.002%

(13 b)
	0.002%

(12 b)

	Consensus deletion error rate (Z > 4) (Number of deleted bases)
	0.001%

(8 b)
	0.001%

(8 b)
	0.001%

(8 b)
	0.002%

(9 b)
	0.001%

(6 b)
	0.002%

(11 b)
	0.002% 

(9 b)
	0.002%

(10 b)


All runs (42 cycles) were performed on 60x60 mm2 fiber optic slides.  For clarity only statistics for the consensus sequence with Z > 4 are shown.  Starting from a single source of fragmented and adapter-linked genomic DNA, we created 2 bead emulsions per run.  The 8 sequencing runs produced on average 292,755 High Quality Reads (CV=2.2%), resulting in an average of 32,504,260 bases (CV=2.4%) of which an average of 25,296,663 (CV= 3.5%) were of phred 20 or better quality.  On average 226,619 reads (CV=2.56%) mapped to a single location, yielding an average of 26,339,027 mapped bases (CV=2.5%).  Setting a minimum Z-score equal to 4, the average coverage was 98.15% (CV=0.08%) with an average consensus accuracy of 99.996% (CV=0.001%).

Supplementary Table 4  Summary statistics for S. pneumoniae (2 runs)
	Sequencing Summary
	

	Size of fibre optic slide
	60x60 mm2

	Run Time /Number of cycles
	243 min/42

	High Quality Reads
	529,077

	Average read length
	100 b

	Number of bases in High Quality Reads
	52,692,071

	Phred 20 and above bases
	40,014,199

	Resequencing 
	

	Reads mapped to single locations 
	382,829

	Number of bases in mapped reads
	43,129,894

	Individual read insertion error rate 
	1.17%

	Individual read deletion error rate  
	2.50%

	Individual read substitution error rate
	0.83%

	Resequencing Consensus
	

	Average oversampling 
	17x

	Coverage, all (Z > 4)
	96.3% (91.2%)

	Consensus accuracy, all (Z > 4)
	99.85% (99.981%)

	Consensus insertion error rate, all (Z > 4)
	0.11% (0.018%)

	Consensus deletion error rate, all (Z > 4)
	0.04% (0.001%)

	Consensus substitution error rate, all (Z >4)
	0.003% (0.0009%) 

	Number of contigs
	184

	De novo Assembly
	

	Coverage, all (Z > 4)
	92.0% (90.44%)

	Consensus accuracy, all (Z > 4)
	99.97% (99.992%)

	Number of contigs
	255

	Average contig size
	7.8 kb


The first run had 110,516 perfect reads (40.8%) and the second 88,068 perfect reads (34.1%).  The individual read error rates are referenced to the total number of bases in mapped reads.  There were 12 misassembled contigs (3 due to collapsed tandem repeats and 9 misjoins of separate genome regions); these were corrected by hand prior to assessing the assembly results.  As with M. genitalium, the majority (88%) of the non-covered bases belonged to non-resolvable repeat regions of the genome which cover 7% of this genome.  When we selected bases with a minimum Z-score of 4, 90.44% of the genome was covered with a consensus accuracy of 99.992%.  In comparison, the original sequencing of S. pneumoniae generated 390 contigs larger than 1.5 kbp 15.
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