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ization. (A) i read following sample pooling. Coverage obtained from the 454 platform is displayed above the dotted line while the
coverage obtained on the lllumina platform is mlrmred below. (B) Read length variation across the 454 data. The inset box and whisker plot shows lengths within each sample. (C) Entropy within
data obtained from both platforms as well as that present within in the US H1N1 data. (D) Number of variable sites inir

A oy
03 45 FD:|— -- INSERTIONS o5
2o o1 N 8 6000
I O N R T R AT B R wld] o 2 s ; 00
01 01 A I 5 B
lurina ] 5 | 57 1 6000 2000
@i J--- 6000 Pl : °
g0 DELETIONS _ o s 15 i 5000 454 454
5 0 a0tz o | 2 0 & only
g0 L I J ‘ 01 B 5000 0 14 1 llumina
S 0 s Lo Lol sl sl st Lo, 1 Lol 0o & 1o 0
5 4000 Total | 343 13
I\Iumma]F[D - o
B [ ]---A £ 3000
g 01} eI MISMATCHES @ _
2 " +
Ly , . b o 9 2000
® 01 01 2 14es
| ] PB1 u | ] H ~w H N H W H NS
1 204 1 2305 1 277 1 1736 1 1525 1 M2 1 e 1 852 1000
B . 37
g 1.0 nsertions Deletions Nudeotdes 0
@ 08| / e ”
206 on . 60 10 0 56y 80 oo 20
gos4 e Sy 100
2oz sty 100 0 80 Qua\\\Y ‘s 60 Quality
a00-
0 20 40 80 100 0 20 & 100 0 20 s0 100 Figure 6 — on both p . (A) The number of variable sites, within each sample that have been verified by

9% non-consensus

Figure 5 - Cross platform differences. (A) Subtraction of the expected per-site ratios obtained between non-consensus and
consensus states for insertions, deletions and mismatches on the lllumina platform from those observed on the 454 platform.
The inset box and whisker plots represent the absolute values categorized according to their original polarity. (B) The proportion

9% non-consensus

% non-consensus.

of sites displaying variation that are in agreement between platforms (blue); threshold levels are depicted on the x-axis. Red and

black indicate variable sites that are present on within data from single

platform only (see key).

both platforms at differing quality and non-consensus values. The inset are examples from three points on the topology. The arrow indicates
the drop in variable sites identified between the 55" and 56" quality score percentiles. (B) Same as (A) but only data from the 454 Life
Sciences platform is used. The inset plot depicts the differences between the numbers of variable sites cross validated on both platforms to
those confirmed on just the 454 platform.

0.00030 INSERTIONS DELETIONS MISMATCHES
0.012 INSERTIONS DELETIONS 0.020 MISMATCHES
N " 0.015 0.00012 0.008
Figure 7 - Read location vs. error. (A)
i i » 0.015 0.00020
Rates of insertions, deletions and 008 o010
mismatches across all template sites in £ - 0010
; P 0.00006 0.004
relation to position on read for both the € o 0005 0.00010
454 and lllumina platforms. The binomial - IL " 0.005 -
expoctation is shown (red) along with I A A . 000000
+1.96 standard deviations. 0.000 0.000 0.000 000000 0.000
] 50 1 150 0 50 100 150 [ 50 100 150 0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40 50
Location on Read
454 Life Sciences’ Numina

(insertions inread)
Character:

site index: 27
insertion point: 2
qualiy: q12

character.
sito index: 27

insertion point: 1
quality: q11

template

Profiling
1 15 2 35 2N, /B 0 35
template o covescece
read
i 5 10 is 2
(i K—f R template !
character: O character: O Ccharacter: O k-mers  locations
siteindex: 23 site index: 26 site index: 31 °1,10,30
ol ol nuil 50, 100, 122
qualiy: g6 qualty: @9 qualty: 16 8, 90, 96, 200
60, 70, 140
Character - x
site index: 19 2, b
insertion point: null
quaity: nut oo x
(deletion i read) {for each k-mer in the read |
Read ° e 22,359 ook up locations within
Yo ~ e 112,128,135 i template library
template startindex: 18
template end index: 35
o (e \Eme e (o
differences: :‘.L'L"S.,i’m a{rton g rf [ nsersompnt 1 [ erton pin 2 ?“m;f:mim -
oy ) o qararz )

{reversed during mapping: boolean

Figure 1 - Read Storage. Profiling of the read in relation to the template (top) and
bl

subsequent data structure used to store the read within the assembly.

Figure 2 — The data analysis pipeline. The preprocessing of

prior to read mapping is outlined (center). The fragments titled “k-mers” are all the
unique words within the template sequence. These are stored along with their
corresponding locations. On the left hand side all k-mers of equal length, extracted
from the read, are shown. The plot indicates the frequency of k-mer matches across
the template sequence for a single read. Dashed boxes indicate processing events

that take place within the framework.
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That the median entropies obtained from 12 H1N1 samples, on both
platforms, are significantly higher than that of the median entropy
obtained from all of the H1IN1 sequences sampled within the US (Fig.3D)
highlights the importance of quantifying platform introduced variation. In
the data from the 454 Life Sciences platform that the ratio of insertions
and deletions between hps* and hps-regions (Fig. 4B) is similar to that
previously observed within a genome with very a different evolutionary
strategy [6] highlights the consistent nature of this error.

When the topology of the relationship between the percent of non-
consensus nucleotides at a site, the quality of these nucleotides and the
number of variable sites identified within each sample is explored, the
only outstanding feature lies between the 55" and 56" quality score
percentile (Fig. 6A). Here the decrease in the number of cross platform
validated sites is a strong indication that the quality score of the base is
the most reliable factor for identifying platform error. Without cross
platform validation the number of variable sites identified within each
sample is consistently higher (Fig. 6B). This will make identifying low level
variation within viral populations difficult using a single platform.
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