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Current generation sequencing:
Limitations

Read length
* Between 35bp-1000bp

* Quality reduces the longer
the read length

Homopolymer-problem

* a sequence of identical bases

 brightness of the light or the pH increase

indicates the length of the homopolymer,

because each homopolymer sequence
is called in a single flow

+ difficult to distinguish
e.g. AAAAA from AAAA or AAAAAA

W

. ) ‘ g
Nucleotide——""_ Hyd
incorporates ydrogen ion
into DNA He / is released

Source: https://www.thermofisher.com/at/en/home/life-
science/sequencind/next-generation-seguencing/ion-torrent-next-

Two bases Two hydrogen ions
are incorporated are released

Source: https://www.thermofisher.com/at/en/home/life-
science/sequencing/next-generation-sequencing/ion-torrent-next-
generation-sequencing-technology.html



Current generation sequencing:

urrent AGES)[
Limitations

.
|
Indel-Errors

"Indel" a combination of insertion and etion

Insertions

An additional nucleotide base is inserted into the Sequence
due to sequencing errors
Deletion
An nucleotide base is left out of the Sequence
due to sequencing errors

Difficult interpretation



Current generation sequencing AGESV
Applications

De novo sequencing and Resequencing

Metagenomics

Amplicon-sequencing

Transcriptome Sequencing



Current generation sequencing:
De novo sequencing/Resequencing

.
AGESV
De-novo-sequencing

Assambly of an unknown strain without an reference Genome
Various software tools are used

Velvet ( )

SPAdes (


http://www.ebi.ac.uk/~zerbino/velvet/
https://en.wikipedia.org/wiki/SPAdes_(software)
https://en.wikipedia.org/wiki/SPAdes_(software)

Current generation sequencing:
De novo sequencing

& cLc Genomics Warkbench 8.5.1 =8 |H=h <

File Edit “Wiew Download Toolbox Workspace Help
1 BE & 7 8 g &

Show  Mew fave [mpom Expor Gmphis Prim Undo  Reds  Cut Copy Pame  Dele Workspace  Plugins  Downiad  Workflows
I [ B= ve-szon0z-15-... x [vC-920002-1...] %
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VC-920002-15-10mikroliters_S78_L001_R1_001_contig_8
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Idke... Sequence; YC-320002-15-10mikroliters_S78_L001_R1_001_contig_8. Position: 70217040




urrent generation sequencing:

e NOVO Ssequencing

AGES

E CLC Genormics YWorkbench 85,1
File Edit “iew Download Toolbox Workspace Help
b +
Ry ]
Show  Mew Gave [mport Export Gmphics Print Undo  PRedo  Cut Copy  Peste Dekte
Y| = vc-920002-15-... x | = [vo-oznonz-1...] %
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Workspace  Plugins  Downiced  Workflons

Raws: 62

— | | I» Contig Table Settings
Filker -
Colurnn width =

WC-920002-15- 10mikroliters_S75_L001_R1_001 _contig_9_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_L7_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_23_mapping
WC-920002-15- 10mikrolite

WC-920002-15- 10mikrolite L]
WC-20002-15-L0mikrolite C o n t I L
WC-920002-15- 10mikrolite L]
WiC-920002-15- 10mikrolite

WiC-920002-15- 10mikrolite

=2k setof overlapping
segments

WiC-920002-15- 10mikrolite
WiC-920002-15- 10mikrolite
WiC-920002-15- 10mikrolite
WC-920002-15- 10mikrolite
WiZ-920002-15- 10mikrolite
YC-920002-15- 10mikrolite - @)
WiZ-920002-15- 10mikrolite
WiC-920002-15- 10mikrolite
WiC-920002-15- 10mikrolite

WC-320002-15- 10mikrolite b ett e r
WC-320002-15- 10mikrolite

WC-920002-15- 10mikvolite _ _ _R1_001 0_30_rmapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_41_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_18_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_14_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_35_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_43_mapping
WC-920002-15- 10mikroliters_S78_L001_R1_001_contig_29_mapping
WC-920002-15- 10mikroliters_S78_L001_R1_001_contig_37_mapping
WC-920002-15- 10mikroliters_S78_L001_R1_001_contig_36_mapping
WC-920002-15- 10mikraliters_S78_L0O01_R1_001_contig_42_mapping
WC-920002-15-10mikroliters_S78_L0O01_R1_001_contig_46_mapping
WC-920002-15- 10mikroliters_S78_L0O01_R1_001_contig_39_mapping
WC-920002-15- 10mikroliters_S76_L0O01_R1_001_contig_S4_mapping
WC-920002-15-10mikraliters_S7&_L0O01_R1_001_contig_48_mapping
WC-920002-15-10mikroliters_S7&_L0O01_R1_001_contig_28_mapping
WC-920002-15-10mikroliters_S7&_L0O01_R1_001_contig_49_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001 _contig_2Z_mapping
WC-920002-15- 10mikroliters_S7&_L001_R1_001 _contig_3Z_mapping
WC-920002-15-10mikroliters_S7&_L001_R1_001 _contig_53_mapping
WC-920002-15-10mikroliters_S75_L001_R1_001_contig_1_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_S0_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_45_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_S2_mapping
WC-920002-15- 10mikroliters_S75_L001_R1_001_contig_33_mapping

Mame Cansensus length —

DNA

Total read count

250196
225277
196395

the more sequences overlap the

49732
483592
47641
45470
353591
32071
29036
26453
25796
24260
24259
21137
20205
20083
18979
18730
15666
14959
13441
12397
11501
11782
11457

43336
43839
45510
40805
41229
42838
34871

Average coverage futomatic - J

>

Show column =

ame:

56,84

59,27 onsensus length

67,56

61,23 okal read count

61,73 [ Single reads

64,81 -
Reads in pairs

57,64 0 i

Coverage

* number of reads
mapped
 the higher the better

48,99
51,03
55,98
50,00
75,39
55,67
53,64
74,21
53,10
52,41

= Open Mapping l I

Extract Contigs ] [ = Extract Subset

ESom = re




Current generation sequencing:

, AGESV
De novo sequencing

1
]

- Scaffolding

overlappin
PP Scaffold
— " —
! Contig 1 Cantig 2 A
F ..-____ . T — .

= 4=

=& Fragment
#m=  Road (Known sequence)
—  Roughly known length but not known sequence
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Amplicon Sequencing

Primer A
Key  Target specific sequence
MID

‘ Primer B

Locus specific PCR amplification

¢

Pooling, emPCR & Sequencing

o

e ———
TP =w—

©Eurofins MWG Operon
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Amplicon Sequencing

£ amplikon Z b\;\% Kraken Metagenomics 11/24/2015 2:39:02

i Analysis Info
Zl Inputs

j Qutput Files

il Analysis Reports

A-t955-150911BF

o
Q
E]
[=]
w
a
=
=
w
i
i
=1
o
=
xi]
3
@

» Sy
Al Z i
analysis ove to Trash

Results for Sample A-1955-

i TSV Classification Summary

Sample Information 1

View Trash Wl

Total Reads

13,686

Reads Classified

13,355

% Reads Classifled

97.58%

Classification Statistics

Taxonomic Level

Domain® 13,355
Phylum 12,439
Class 11,548
Order 9,025
Family 7,642
Genus 6,703
Species 5,936

Reads Classifled to Taxonomic Level

% Reads Classifled to Taxonomic Level

97.58%

90.89%

84.38%

65.94%

55.84%

48.98%

43.37%

*The number of Reads Classified may be less than the number of reads classified to the Domain level in some cases if Kraken assigns some reads directly to “root™

AGES



Amplicon Sequencing AGES

£ amplikon Z Eﬂ Kraken Metagenomics 11/24/2015 2:39:02

hA 2 w
Download Analysis Rename analysis Move to Trash ViewTrz
Krona Classification Chart

i Analysis Info

= v [ e
[2) output Fites (= J [+ ] wax ceptn
;]15 @ Font size
g@ Chart size

-||| Analysis Reports [ Color by
Reads

All

Reads: 13686

A-1955-150911BP I

Open in new window




Amplicon Sequencing AGES

ﬁ Kraken Metagenomics 11/24/2015 2:39:02

» -
& % iy .
Download Analysis Rename analysis Mowve to Trash
Krona Classification Chart
All| —
Reads: 13585

Open in new window



Amplicon Sequencing AGES

Krona Classification Chart

oKmna [L]b] Search:
(7 (= g
EH ant%%ﬁ
I
E Chart size % (¥

o
[F] Color by f"’.?% L
Reads i

o]

o,
S
.

Cnllﬂpéeagfb,r? "

Open in new window




Amplicon Sequencing AGES

Reads: 175%
Taxonomic Rank: Order

99% of
Actinobacteridae

92% of
Actinobacteria

13% of
Bacteria

13% of
All

Actinomycetales
Actinabacteridas
Actinobacteria
Bactetia

[ | | Pseudonocardiaceae 07% .
‘ Micromonosporaceae  02% .
| L

Streptomycetacese 01% .
|

Acidothermus cellulolyticus 118 0.06% .




Current generation sequencing:

Resequencing AGESV

-
Mapping of NGS reads to a known reference genome sequence
As in de-novo-sequencing coverage is important
Allelic variations (Gene variants) can be found for genes calling
Single nucleotide polymorphism (variants) (SNP or SNV)

Deletions/Insertions



Current generation sequencing:

Resequencing AGESV

Genome wide mutation calling (SNP-calling)
Single nucleotide polymorphism (variants) (SNP or SNV)

two or more chromosomes differ by one or more single
nucleotide DNA sequence variations

Best applicable within clonal populations
One reliable complete genome needed

Comparison has do be done against the same chromosame Source: A ncra 40
ETcHEEEEcc BocHcEcfTN cEBTo

>NP occur with every cell cycle ioRRRERoC HocRoRdohr) RToRoRs
Every Isolate |S dlfferent CTGACCCCGG AGGAGC @ GCTGRGGG)
(Walalala f
uT ”LLLL H h TT uT e “

GHEHEET TcHAGGTCEE cEBEG IG
CGHEBEETEGE\ TcEBBcGTGEE cEBEdcTABG
CHEHEETEHRE | TcEEGGTGEE cEEE¢cTcHlG

CGACACCTICGC JTGAAGGTGCC GCACHGTGMG

ﬁFﬁFF AN hA T AN ANEAAN A2
AVALL . A



-
Current generation sequencing:
Resequencing AGES

B CLC Genomics Workbench 85.1 = [ =]
File Edit View Download Toolbox Workspace Help

L 28 & 7 B g &

Workspace  Plugins Downkad Worlflows

Reference Genome: .

pski
rpsF:
« Sequenced and annotated genome e
RVD023 RvO027 acph RVD039c; .ssh] RVOO5T
uT Rv0025 ‘| |RvO030 Rv0034 Rv0038 Rv0043¢ Rv0047c, Rv0052 | | [RvO0ST
. . 21¢ RVUUB‘ |RVO026 | RvD029 RV0034 RvUU3Tc.| mtc2g RvO042¢ |RvUUd§c RVOD4B¢ | imsRi =
anal SIS IS Com ared do whiB5 Rv0024 Rv0027 Rv0036c,  RvOD3ac| Rv0044¢ inot Rv0049 psF| | | dnaB
uT [RvO025 | [RvO028 \bioF2 fadD34 Rv0038 | leus Rv0043c | Rv0047c Rv0049 Rv0051 ol Rv0059
21c RVD024 Rv0030 Rv0036¢ mtc2g RvO042c|  |RvOD45c|  RvOD48c ponAl  [RVDO51 ssh RVO059
dnaA  |dnaM ayrB ayrA RVOOOT  |[ppiA| ||RvOD12  pknBj phpA pstP fhaA|| whiB5 RVO026 | [RVO028  |bioF2 fadD34  Rv003Te leus RVOD44c inot ponA1 RVDD52 dnaB
M
{ K
L b
o 17 ) ".J%J.QJ :>3 S — (R | — @l omp DD:>
NC_000862 ! : ; ! 4 » » Ciimmp ) < Tikimp @) il 3 —
RV00TSB
Rv0076c, RvOO7SB RV0080
RVOD77c| | |RV0082
|RV008Y Rv0093¢, [feoT Rv0100
e 82 nyeQ Rv0038 imin Rv0095¢ Rv0097 Rv0100
° 1 hyeD  |hyed | \Rv0090 Rv0093c| PPE1 | JfadD10 Rv0104 Rv0106
nno a Ion. 0083 \hycP RVOGEQ‘ ctpA RVO04c, nrp ctpB||  rpmB1 ctp)
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Current generation sequencing:
Resequencing

tion selection

Consensus
2=

Coverage
[u

a

CATCTGTTGCCACTGCTATGATACCTT-TCTTAGAAAATGATGATGCCAACCGTGE-CCTTATGGGAGCGAACATGCAGCGTCAGGCAGTG

CATCTGTTGCCACTGCTATCGATACCTT-TCTTAGAAAATGATGATGCCAACCGTGE-TC ATGGGAGCGAACATCCAGCCTCAGGCAGTGC!

ATCTGTTGCCACTGCTATGATAC T A
ereteTTeccactocTatoaTac CONSE@NSUS Sequence BCAGGCAGTGC—
ATCTGTTGCCACTGCTATGATAC TCAGGCAGTGC

}i{%gﬂg%%i%%ﬁmgﬂiﬁ * most frequent residues found at each  EAEEERETEE
—-TUTGTJ\G:U

TATCTGOTOCCACTOCTATOATAL G 1 - 1wl imvmmnnl vl wvnl oo nnoowl vo- ol | Al voownuoonnun i wenoow | CAGGCAGTGC
CATCTGTTGCCACTGCTATCGATACCTT - TCTTAGAAAATGATGATGCCAACCGTGC - TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGE
TATCTCGGTGCCACTGCTATGATACCTT-T
CATCTGTTGCCTCTGCTATGATACCTT-TCTTAGAAAATGATGATGCCAACCGTGE- TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC
TATCTGTTGCCACTGCTATGATAC . A
SAGCTGTTGCCACTGCTATCAGACCTT-TCTTAGAAAATGAGGATGCCAACCG
TATCTGTTGCC A A C

TATCTGTTGCC A A
ATCTGTTGCCACTGCTATGATACCTT - TCTTAGAAAATGATGATGCCAACCGTGC-TCTTATGGGAG
TATCTGTTOGCCACTGCTATGATACCTT-TCTTAGAARATGAT
'ATCTGTTGCCACTGCTATGATACCTT TCTTAGAAAATGATGATGCCAACCGTGC TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC

"ATCTGTTGCCA AC A " TGATOA

ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTGC- TCTTATGOOAGCGAACATGCAGCGTCAGGCAGTGE
"ATCTGTTGCCACTGCTATGA -

ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTGC- TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC

ATCTGTTGCCACTGCTATGATACCAT- TCTTAGA
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAA
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTGC- TCTTATG
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAR
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTOC- TCTTATOG0
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATOCCAACCGTOC- TCTTATO

ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTGC- TCTTATG

position in a alignment.

TCAGGCEGTG&

‘ATCTGTTG A 3
--T?EHS‘?‘?*“?%‘—”‘NS’“F“ Alleli iati be identified TCAGGCAGTOC!
ATC CCAC CTA ATAL @ A A [o)
ATCTOTTOCCACTOCTATOAT AL elic variations can be identifie TeAcCCACT

AATGATGATGCCAACCGTGC - TCTTATGGOAGCGAACATGCAGCGTCAGGCAGTGCIL
TGCCAACCGTGC-TCTTATGGGAGCGAAC

WCTCGCTATGARAS

CCTT-TCTTAG: CCGTGC-TCTTATGGGAGCG

WCTGCTATGAGACCTT-TCTTAG CCGTGC-TCTTATGGGAGCG

CAACCGTGC-TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC,
'LGTG' S-TCTTATGGGAG

\TGATGATGO! ;GTGQ-TQTT;TGGGAGCGA CATGCAGCGTCAGGCAGTGO

3;5TT-T£TT£G

ATCTGTTGCCACTGCTATGATAGCTT- TCTTAGAAAATGATGATGCCAAGCGTGE TCTTATGOGAGCGAACATGCAGEGTCAGEGAGTGE
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGCCAACCGTOC- TCTTATOGGAGCGAACATGCAGCGET
ATCTGTTGCCACTGCTATGATACCTT- TCTTAGAAAATGATGATGC
"ATCTGBTGTCACTGCTATGATAC

CGTGC-TCTTATGGGAGCGAACATGCAGCGTCAGGCAGT
WCCOTGC-TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGD
TGTTGCCACTGCTATGATACGTT- TCTTAGAAAATGATGATGCCAACCGTGC- TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGE!

CATCTGTTGCCACTGCTATGATACCTT-TCTTAGAAAATGATGATGCCAACCGTGL - TCTTATGGGAGCGAACATCCAGCGTCAGGCAGTGC

TGTTGCCACTGCTATGATACCTT-TCTTAGAAAATGATGATGCCAACCGTGC - TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGD

:ATCTGTTGCCACTGCTATGATACCTT TCTTAGAAAATGATGATGCCAACCGTGC TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGCI

C"ACATGCAGCGTCAGGCAGTGO

A TGATGATGC!

,.;'LGTG' -TC TT TGGG GGG-— CATGCAGCG

TACCTT-TCTTAGAA TGATGATGCCAACCGTGC- TCTTATGGGAGCGAACATGCAGCGTCAGG

CGCCACTGCTATGATACCTT-TCTTAG, TGATGATGC ACCGTGC-TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC!
TGATGATGCCAACCGTGC TCTTATGGGAGCGAACATGCAGCGTCAGGCAGTGC

TGATGATGCCAACCGTGC-TCTTAT AMCATGCAGCGTCAGGCAGTGC!

TGATGATGCCAACCGTGC-TCTTATG

AMCATGCAGCGTCAGGCAGTGC
Source: A. Indra
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cgMLST Listeria monocytogenes
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cgMLST Listeria monocytogenes AGESV

Source of food bourne outbreaks

PFGE currently standard
Problematic discrematory power

25



cgMLST

Listeria monocytogenes

Genomic DNA

- Select ~200-300 bp fragments

¢ apply to flowcell
attach adapters to
create sequencing library ¢

cluster generation by

solid phase PCR
(bridge amplification)

sequencing by synthesis with reversible terminators
i

http://bitesizebio.com/13546/sequencing-by-synthesis-explaining-the-illumina-sequencing-
technology/

AGES



cgMLST

gML: AGES][
Listeria monocytogenes

3
]
Allele by allele comparison

Basicly a large MLST

Gene variants (allele) are compared against each other

Regardless of the number of SNP’s within the gene its is only taken as one
new allele

A “core” group of genes — defining isolates of the same species — are compared
Gives the broader picture
Lacks the discriminatory power of SNP and Chromosome comparison
Enables a simple nomenclature

= e —F—FF—— ¥ i —F %
Source: A. Indra, 2015 27



Minimum-spanning tree illustrating the phylogenetic relationship based on the cgMLST allelic -
profiles of 33 L. monocytogenes isolates from the outbreak associated with acid curd cheese AGES {
(ACCO) (22, 23) consisting of two clones (ACCO | and ACCO II).
L38-11

29

12025641

12025647,
1221

23
MRL-13 16
-0
104

14
| 1 |
@ ) L20-09
L29-09
(3
@ ACCO 2009/2010 type Il isolates (O ACCO 2009/2010 type | isolates
. ACCO 2009/2010 type Il outgroup isolates O ACCO 2009/2010 type | outgroup isolates

{ 1

‘ ACCO 2009/2010 type I/ll outgroup isolate
Werner Ruppitsch et al. J. Clin. Microbiol. 2015;53:2869-

2876 Journal of Clinical Microbiology ‘
JOUfnaIS.ASM.OI'g | Copyright © American Society for Microbiology. All Rights Reserved. ‘




Future generation Sequencing? AGESM

MinlON Mkl: portable, real-time biological analyses
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covSPECTRUM

Europe All samples =
Enabled by data from (g&alls) =
Known variants Sequencing intensity LExport = M Show more

Which variant would you like to explore?

Number of sequenced samples on 2022-01

B.1.1.529"0micron

40M

15.1%  B.1.617.2"Deita Confirmed @

- — 282K .

Sequenced @

20M
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/\_/\/’_\ x Proportion of sequences for which we have metadata
information
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status

Source: https://cov-spectrum.org/ 0% 289 50% 73% 100%




covSpectrum Austria AGES|

covSPECTRUM [ Austria = ]| Allsamples *
Enabled by data from (gE\ls) =
[ Search

Known variants Sequencing intensity | Export - |

. ) . -
lemh variant would you like to explore? Number of sequenced samples on 2022-01
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300K
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Sequenced
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_\/—\ Proportion of sequences for which we have metadata
information
AY.122 0%  AY.46.6 0% Division -
——\/\/\ W Age—
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\/_\__\ M - -
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status
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Sentinel System Austria AGES\(

.
|
10 samples per 9 Districts and 1 Pool from the Vienna Airport

100 samples per Week

Sequenced in cooperation with CeMM

Samples are collected in participating lab and send to us in the next week

Sequenzing is done afterward using lllumina System at CeMM
Results finished 6 to 10 days later



Sentinel Results week 49/2021 to 2/2022
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SARS-Seq Results 2022 AGESK
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Nanopore Pipeline AGES AGES|

e

https://www.nanoporetech.com/science-technology/how-it-works

https://www.nanoporetech.com/science-
technology/how-it-works



Nanopore Pipeline AGES

2 Oxford Nanopore Minion Mk1c

Updated Workflow using for seamless analysis

Repeated Software errors (Bascalling during analysis)
within original application made System unstable

errors AGES had to establish new analysis Workflow within
Mk1c

Since then no analysis error was encounterd

Nanopore Midnight Kit source psifmnenoporetechcom
96 samples/Flowcell
8 houres Labtime + 24 hours analysis
Material costs per sample 22€ including RNA-extraction
Lillimina costs ar 2-4 times higher



Nanopore Pipeline AGES AGES\(

.
|
Analysis Pipeline

Adaped from Nanopore suggested pipeline

ARTIC SARS-CoV-2 Workflow
Primer Trimming
Variant Calling
Consensus Sequenz (Medaka)

Lineage Assinment (Pangolin)
HTML Report

Additional AGES specific
SARS-CoV-2 Analysis Pipeline
VariantCalling (lvar Version 1.3.1)
Coverage (Samtools Version1.12)
additional reports are generated



Nanopore Pipeline AGES AGES|

o 612714_minion: 247X, 91.2% > 100X
P | .

o 612716 1 n: 304X, 92.8% = 100X

SARS-CoV-2 ARTIC Sequencing report

H 3
Results generated through the wi-artic Nextflow workflow provided by Oxford Nanopore Technologies. : E
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Nanopore Pipeline AGES AGES|

NextClade analysis

The following view is produced by the nexiclade software.

% Nexiclade

Sequence Name

613956_minion MMN908947 3 (D@ @ 21K (Omicron) 0 486

£14009_minion MN908947.3 @ @@ @ 21K (Omicron) 0 T8 ] [ ] 1| 1] [ |

614008 _minion MN908947.3 (O @@ ® 21K (Omicron) 0 T2 I 1 | ]} [ |

£13977_minion MN908947.3 @@ @ @ 21K (Omicron) 0 739 ] | 1] [ ]

612755 minion MN208947.3 @@ @ 21K (Omicron) 0 746 o1 ] | [ ]

£13961_minion MN908947.3 (@@ @ 21K (Omicron) 0 TE2 ] [ Il [ |

£12710_minion MN908947 3 (@ @ 21K (Omicron) 0 778 ] [ [} [ |

£13958_minion MN908947 3 (@ @ 21K (Omicron) 0 789 I ]} [ | |
§13983_minion MN908947 3 @@ ®  21J (Delta) 0 367 il Tt rtrerienl m

612736_minion MN908947 3 (@@ @ 21K (Omicron) 0 901 ] I 1] I Hnniil | ] |
£13959_minion MN908947.3 @@ ® @ 21K (Omicron) 0 902 ] | I num a1l |1 [ ] 1
§12749_minion MN908347 3 () ()@ @ 21K (Omicron) 0 w7 ] 1] I un 11l | [ | |
§13962_minion MN908347 3 () ()@ @® 21K (Omicron) 0 %67 ] m o orrun il I [ | ]
§12735_minion MN908947 3 () (D@ @ 21K (Omicron) 0 o8 ni1m I 1 unm 11 | [ | ]
§13966_minion MN908347 3 () @@ @ 21K (Omicron) 0 1021 ] | I n un 1 ni | [ | |
§13957_minion MN908347 3 (1) (@ @ 21K (Omicron) 0 1023 ] 1] I 1 unm 11 | I N ]
§12706_minion MN208947.3 () (D@ @ 21K (Omicron) 0 1089 n I umn 11l I [ | |
§12765_minion MN908947.3 () (DD @ 21K (Omicron) 0 1078 o e r un il | [ | |
§13965_minion MN908947.3 (1) (DD @ 21K (Omicron) 0 13 ] | mr m unw 111 I [ | |
§12733_minion MN208947.3 (1) (DD @ 21K (Omicron) 0 1138 ] | I um e nd [ | |
§43964_minion MNS08947.3 (D0 @ @ 24K (Omicron) 0 146 Rl | [ | 1
§42704_minion MNS08947.3 (D0 & @ 24K (Omicron) 0 1156 Il | | N Jy |
612730_minion MN203947.3 (@ @ 21K (Omicron) 0 1159 il | [ | 1l
§12762_minion MN908947.3 (@@ @ 21K (Omicron) 0 160 ] [ | [ | 11N
612717_minion MN208947.3 (@ @ 21K (Omicron) 0 1B ] [ | | ] [ ] 1m
§12747_minion MN908947.3 (@ @ @ 21K (Omicron) 0 6 m u | ] [ | 11N
512699 minion MN208947.3 (@ @ 21K (Omicron) 0 MEs ] ] | [ ] 1HE
512738 _minion MN208947.3 (@ @ 21K (Omicron) 0 MEs 1 [ ] 1HE
612705 _minion MN208947.3 (@ @ 21K (Omicron) 0 169 ] [ | 11 [ ] 1HE
612723 minion MN208947.3 @@ @ 21K (Omicron) 0 1169 ] [| Il Il 1 N 1w
612734_minion MN208947.3 (@ @ 21K (Omicron) 0 169 ] | mi 1 111 | [ ] R N
£12712_minion MN908947.3 @ @@ @ 21K (Omicron) 0 1144 ] muili [ [ ] (RIR (N
H20_minion MN908947.3 @@ @ 21K (Omicron) 0 1176 ] | 1 1 1 11 | [ ] Rl N
513976_minion MN208947.3 (@ @ 21K (Omicron) 0 183 I 1 1 1 11 ] [ ] R N
612720_minion MN208947.3 @@ @ 21K (Omicron) 0 a7 | | 1 1 1 11 | [ ] (RLA IR
§12732_minion MN908947.3 (O @)@ @ 21K (Omicron) 0 199 | 11 11111 | T |
612737_minion MN908947 3 @@ ® @ 21K (Omicron) 0 133 Il 11 1 1111 | | R AN




covSpectrum Austria AGES|
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Future generation Sequencing AGESV
Single molecule sequencing

No amplification step

Shorter analysis time

Cheaper reagents

Less laboratory intensive

Several methods out there



Future generation Sequencing?

¢ Single molecule real time sequencing (SMRT)

- A single DNA polymerase enzyme is affixed at the
bottom of a detector well

a single DNA molecule as a template

* The well is small enough to observe a single
nucleotide being incorporated
by DNA polymerase

“C" pulse

Intensity s

Time w—p

Source: http://decodingdna.yolasite.com/single-molecule-real-time-sequencing.php

Source: www.pacbh.com
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