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Which is best in terms of taxonomic accuracy, particularly for strain-level ?
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Obtaining high-quality sequences
for each genus

1. Grab all matches to those names in GreenGenes
(human_assoc_gold_strains gg16S_aligned.fasta NOT

gg 13 5)

2. Truncate sequences to V1-V9, discard those without

matches
a. FlexBar



Summary of the file of orgs pulled
from the database

Sequential trimming with Flexbar
(first V1, then V9)

Grabbing only sequences that were
trimmed in each case (flag with -g
and then grep Flexbar_removal in
header)

Frequency

Frequency

150

50

100 150 200

50

Untrimmed reads

- 1668 sequences
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Only trimmed reads

1416 sequences
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Trimming the alignment with trimAl

—_—

Align sequences

Visually identify primer

site with Jalview
Cut at alignment

coordinates with trimAl

Flexbar trimmed

1416 sequences

-1 JIL

Annotations Format Colour Calculate

Web Service

_ATCC_33624_NZ_ACLQD1 000011.1_complement(3362..4A)
ATCC_33612_NR_026095.1_1..1489_GI03356_1 of1 /1 —41A)
F0287_AEOH01 000054.1_207..1724_Gi03877_1 071 /1494
7216_NZ_ABFK0200001 6.1_§19821. 621339_Gi02070_1 0 A
_FP9Z9032.1_§71290..852608_Gi0g309_1071/1499 Al
DJF_8089_EU728709.1_1..1476_GI0S711_1of1 /1498 Al
'061_AB490§05.1_1..1378_Gi05931_1 o7l /1-500
_51259_ACY02000018.1_Complement 407295, 408527)_GAY
5tr._JCM_12954_AB200414.1_1..149)_Gi0S359_1 of1 /1-5TAl
PO0Z006.1_750617..752150_Ge01262_30fd/1-504 Al
“PO0Z006.1_223906..225439_Ge01 262_ ofd/1-504 Al
“P00Z006.1_complement(2635934..2637467)_ Ge01262_4 Al
“P002006.1_3605759..3607292_Gc01 262_2074/1-504 A
3448_AF547676.1_1..1483_GI05005_1 071 /1-505
17361_ACKS01000100.1_335..1871_GI02841_1 of1 /1~ sm
AB243774.1_1..1485_GID3813_1 of1 /1-502
7973_AERI01000070.1_complement @042, 5575)_ Gi03795._ A
269_AEPED2000001.1_414..1952_Gi03796_1071/1-509 Al
str_FO039_ACWZ01000026.1_complement3574..51 06) (Al
ISGA0_ARSA7706.1_1..1493_Gi0S200_1 of1 /1-504
TSCRI_ADEF01000012.1_complement(21..1556) Gio444 2
C_KBSI_AY§89229.1_1.1491_Gi05723_1of1/1-506 A
JAN_NZ_AEDOD1 00001 6.1_1 2993..14517_Gi03790_1 of1 /1A
JAN_NZ_AEDOD1 000004.1_complement(3718..5251) Gi0S Al
34 AB547692.1_1..1492_Gi03791_1 071 /1-506
73_ABS47670.171..1491_Gi051 981 of1 /1-504 al
10 NZ ADFODID00096.1 complement(145..1677) GI0378Al
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Phylogenetic signal by OTU
clustering

File Name 16S # of unique # of OTUs @ # of chimeras

Region sequences | 99% similarity @ 99%
similarity

db 27F 1492R final. V1-V9 806 220 45

fasta

db 27F 338R_trimal. V1-V2 554 262 14

fasta

db 27F 534R_trimal. V1-V3 617 248 14

fasta

db 341F 926R trimal. V3-V5 452 185 35

fasta

db_515F 806R trimal. V4 335 178 8

fasta



Expected error rate of PacBio

15% raw error rate (Eid et al Science 2009) 1% ccs error rate (V1-V9) (Schloss et al Peerd
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Coverage
Index Index
o . QC method None 50-bp QV-Based spike-in
2.5% median ccs error rate trimmed trained SVR
(plasmid) (Jiao et al J Data at both ends
Mining Genomics Proteomics # of CCS reads selected all9812 | all 9812 top 3000 | top 5000 | top 3000 | top 5000
2013) 90% percentile of read accuracy | 99.44% | 99.48% 99.62% | 99.56% | 99.62% | 99.56%
50% percentile of read accuracy | 97.48% 97.63% 99.12% | 98.61% | 99.12% | 98.67%
10% percentile of read accuracy | 92.98% | 93.06% 98.44% | 94.56% | 98.54% | 95.09%
* *
De Novo Assembly: # of Contigs | 13 (3 FP-) | 10~ (0FP) | 11 (1 FP) | 12(2FP) | 10 (0 FP) | 10 (0 FP)




What error rate is necessary to
identify strains?

1% ccs error rate (V1-V9) even with 20X

single nucleotide resolution
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Potential error rate analyses

1) Aligning the ccs reads to a database of the mock community and then
plotting the # of mismatches against the # of passes (has been done, fig 1C
here)

2) Setting the ccs QV threshold in smrt portal to different values (e.g. 99.9%,
99.5%, 99%, etc) and plotting the # of mismatches per sequence against the
QV threshold

3) Getting fastqs of the reads before they've been assembled into ccs, breaking
each read into the individual passes and then for an individual read measure
the error rate with 1 pass, 2 passes, etc.

4) Plotting the fraction of mismatches along the length of the full length 16S to
identify the coordinates where there are SNP's (likely because of different
copies of the 16S in the genome). Do this analysis with different QV thresholds
to see where background error gets rate higher than the SNP signal.



Average QV of the read vs length
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