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Haykapasitets sekvensering
High throughput sequencing

Vanlig sekvensering = Sanger sekvensering

HTS - «High throughput sequencing»

NGS - «Next Generation Sequencing»

WGS - «Whole Genome Sequencing»

Sanger sekvensering og HTS gir samme type data
HTS gir veldig mye mer data

Samtidig er kostnaden omtrent lik
”Gamechanger”




Hvorfor?

« Primaert for a gjore bedre slektskapsanalyser (10x mer
data a bygge pa)

« WGS gir mer informasjon og dermed sikrere analyser
enn Sanger sekvensering

« Sammenligning av hele genomet og de enkelte
segmentene kan gi ekstra informasjon



Sammenligning sanger sekvensering og
amplikon sekvensering
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— Segment 6: 868 basepar
— segment 5: 779 basepar

Amplikon sekvensering: alle 8 segmenter: 12 287 basepar - 92,9%



Status

Selve sekvenserings
metoden er verifisert,
publisert og klar til bruk

Bioinformatikk: programmer
og arbeidsflyt er identifisert

Men det mangler en automatisk
applikasjon (pipeline)

Per idag kan metoden brukes til
prosjekter og forskning

Det er usikkert nar vi kan fa
finansiering til a utvikle en pipeline
for a bruke metoden i rutineanalyser
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Genetisk distanse

* SNP = Single Nucleotid Polymorphism = mutasjon
 Hvor likt trenger to sekvenser vaere for a veere like?
 Hvor ulik trenger to sekvenser vaere for a vaere ulike?

AGGTTATGTCGACAACATTAAGGAGGAGACA

EErErrrr et e
AGGTTATGTCGACAAGATTAAGGAGGTGACA

Distanse = 2



Primer design oo
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Zika virus
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Multiplex PCR method for MinlON and lllumina sequencing of Zika and other virus genomes directly from clinical samples
Nature Protocols volume 12, pages1261-1276 (2017)




Sequencing accuracy

ABLE 1 Comparison of Sanger sequencing and amplicon sequencing of Glesveer samples (distance* (%SNPs/site)/numbers of SNPs).

Sample
Reference or sample source
1. Glesvaer (Merour et al., 2011) CCs Sanger
2. Glesveer (Markussen et al.. 2008) CCs Sanger 0.0743/9
3. Glesveer-Tissue-1 Tissue | HTS amplicon 0.0407/5 0.1146/14
4. Glesvzr-Tissue-2 Tissue | HTS amplicon 0.0329/4 0.1067/13 0.00831
3. Glesveer-CCS-1 CCs HTS amplicon 0,0169/2 0.0907/11 0,0247/3 0,0169/2
6. Glesveer-CCS-2 CCs HTS amplicon 0.0169/2 0.0907/11 002473 0.0169/2 0/0
7. Glesveer-CCS-3 CCSs HTS amplicon 0.0169/2 0.0907/11 0.0247/3 0.0169/2 0.0004/0 0.0004/0

* Patristic distance was extracted from a phylogenetic tree generated in IQtree with a transversion evolutionary model

Gjennomsnittlig distanse mellom sekvenserte
Glesveer praver (amplikon sekvensering)
og Glesveer referanser (Sanger sekvensering): 0,00063

MPP: distance to Sanger genome < 0.001



HTS

@ Glesvaer reference 61 - 5,5
2015-70-545 Jurneset
2015-70-785 Hoydalsvika

2013-70-9227 Bonhamm:e

2014-70-1959 Vedvika
2015-70-232 Gamskjaeran
2014-70-2774 Vaatvika

2013-70-18141 Heldalen
2013-70-16183 Oterholmen
2014-70-3153 Finnkjerka
0.01 2015-70-489 Korsnes

2015_12B_Baltsfiord
2015_13_Kokelv
2015_12A_Baltsfjord
2015_11_Aamoya
2015_10_Banhammaren

B6

2015_08A_Hoydalsvika
‘ 2015_06_Jumneset
96 12015_08B_Hoydalsvika

2014 _1u_rionsiiigaicn
B4 12015_04_Korsneset

2013_06_Hysjorda
2013_05A Bonhammaren

82

87 2014_05A_Vedvika
2013_058 Bonhammaren
2014_058_Vedvika
2014_06_Langoyhovden

2013_03_Ske

T‘_ 2014_Skognes
2013_01_Daumannsvika

?‘: 2014_02_Lille Aavaer

2012_Sandnesbukta

2014_08_Finnstein
100 2013_08A_Vatnoey

L 2013_08B_vatnoey
2013_04A Bjorshammeren

99
93 2013_04B Bjorshammeren
2015_07_Mystolvagen

2012A_Endresetbukta
2012B_Endresetb)

2014_03_Hjellberget
2013_02_Kalvikodden

—— 2015_02_Helgeneshamn
2015_03_Korsnes

—— 2013_10 Heldalen
2014_09_Finnkjerka_S

68 L 2013_09 Oterholmen_1
2014_01_Buviknakken

(—— 2015_14A_Bergvikodden
2014_07_Vaatvika
2015_01_Gamskjaeran
2015_Aesoya
2015_148_Bergvikodden
2015_15_Olstind




The ability of ISAV to adapt to a changing environment

50 Angstroms
Cap Binging - Endonuclease,
{10to0 13 nt)

RNA-dependent RNA polymerase (RdRp)
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The ability of ISAV to adapt to a changing environment
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ITR= Inverted terminal repeats
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Virus Strain A

Virus Strain B

Reassortant Viral Strains
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100
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0.001
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(A)

Segment 6

Sample01 (Oterholmen)
Sample10 (Korsnes)
Sample02 (Heldalen)

98| Sample08 (Finnkjerka)
Sample07 (Vaatvika)

cluster 1

Sample09 (Gamskjaeran)

@ ISAV8(97/09/615)

100

@  SK779/06
o ISAV9(93/09/2163)
@ ISAV3(H2143/89)
ISAV5(96/09/768)
Sample03 (Bonhammaren)
Sample06 (Vedvika) I cluster 3
Sample04 (Hysjorda)
100 10 Sample12 (Hoydalsvika) | cluster 2

Sample11 (Jurneset)
O  Sample05 (Skatleia)

ISAV4(90/09/400)
Glesvaer/2/90

(B)
Segment 5

ISAV11(93/09/2264
® ¢ ) 0.001

Sample01 (Oterholmen)
Sample02 (Heldalen)
Sample09 (Gamskjaeran)

Sample10 (Korsnes)
Sample07 (Vaatvika)
Sample08 (Finnkjerka)
Sample12 (Hoydalsvika)
Sample11 (Jurneset)
Sample03 (Bonhammaren)

ISAV9(93/09/2163)
ISAV5(96/09/768)

Sample04 (Hysjorda)

—1———@ ISAV4(90/09/400)
@ Clesvaer/2/90

L_© sample0s (Vedvika) cluster 3

ISAV3(H2143/89)
Sample05 (Skatleia)

L——@ [SAV8(97/09/615)

L@ SK779/06

ISAV11(93/09/2264)

0.001

merged cluster 1 and 2

Where do sample
11/12 belong?
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Sample11 (Jurneset)
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100
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(A)

Segment 6

Sample01 (Oterholmen)
Sample10 (Korsnes)
Sample02 (Heldalen)

98| Sample08 (Finnkjerka)
Sample07 (Vaatvika)
Sample09 (Gamskjaeran)

cluster 1

@ ISAV8(97/09/615)
@ SK779/06

@ ISAV9(93/09/2163)

100

@ ISAV3(H2143/89)

ISAV5(96/09/768)
Sample03 (Bonhammaren)
Sample06 (Vedvika) I

ample04 (Hysjorda)

cluster 3

cluster 2

@ ISAV11(93/09/2264)

ISAV4(90/09/400)
Glesvaer/2/90

(B)

Segment 5

Sample01 (Oterholmen)
Sample02 (Heldalen)

Sample09 (Gamskjaeran)
Sample10 (Korsnes)

Sample07 (Vaatvika)

Sample08 (Finnkjerka)

Sample12 (Hoydalsvika)
Sample11 (Jurneset)

cluster 1 and 2

Sample03 (Bonhammaren)

L@ Sample0s (Vedvika) cluster 3

T |————@ ISAV4(90/09/400)
@ Glesvaer/2/90

. 090900

Sample04 (Hysjorda)

— L@ IsAva(97/09/615)
— @ SK779/06
L@ ISAV11(93/09/2264)
ISAV9(93/09/2163)
ISAV5(96/09/768)

ISAV3(H2143/89)
Sample05 (Skatleia)

Where do sample
4 belong?

17



Sample11 (Jurneset)
WGS: mg Sample12 (Hoydalsvika) | cluster2
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100 Sample07 (Vaatvika)
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_ 0.001

—@  ISAV4(90/09/400)
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