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Next Generation Sequencing as a
New Universal Novel Pathogen
Discovery Tool
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(cJSM Detection of unknown pathogens

Sample NG sequencing
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(cJSM Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads

[ GATCTCATCTAGCATGAAGT |
AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA
TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT
AGATCTCAAATCTAGCATGA
GATCTCATCTAGCATGAAGT

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA
TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT
AGATCTCAAATCTAGCATGA
GATCTCATCTAGCATGAAGT

[ TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.




(qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads

[ GATCTCATCTAGCATGAAGT |
AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA
TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT
AGATCTCAAATCTAGCATGA
GATCTCATCTAGCATGAAGT

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

Background AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA
TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT
AGATCTCAAATCTAGCATGA
GATCTCATCTAGCATGAAGT

[ TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.




(qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads
2-5 hours

GATCTCATCTAGCATGAAGT

CATCTCAAATCTAGCATGAA

TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT

AGATCTCAAATCTAGCATGA

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA
TGATCTCATCTAGCATGAAG

Background

AGATCTCAAATCTAGCATGA
GATCTCATCTAGCATGAAGT

[ TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.




(qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads

[ GATCTCATCTAGCATGAAGT |

[ CATCTCAAATCTAGCATGAA |

TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT

[ AGATCTCAAATCTAGCATGA |

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA

[ TGATCTCATCTAGCATGAAG |

[ AGATCTCAAATCTAGCATGA |

[ TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.




(qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads

[ GATCTCATCTAGCATGAAGT |

[ CATCTCAAATCTAGCATGAA |

TGATCTCATCTAGCATGAAG
CCTCTCATCTAGCATGAAGT

[ AGATCTCAAATCTAGCATGA |

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

Close AAATCTCATCTAGCATGAAG
CATCTCAAATCTAGCATGAA

neigh bors [ TGATCTCATCTAGCATGAAG |
L AGATCTCAAATCTAGCATGA |

[ TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.




(qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

1-2 Set of reads

GATCTCATCTAGCATGAAGT

AGATCTCAAATCTAGCATGA

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

CATCTCAAATCTAGCATGAA
[ TGATCTCATCTAGCATGAAG |

AGATCTCAAATCTAGCATGA

TTTCTCATCTAGCATGAAGT |
JUREKAGE NOMICS.

Close
neighbors




KCJSM Detection of unknown pathogens

Sample NG sequencing

3-5 days

Set of reads

[ GATCTCATCTAGCATGAAGT |

| TGATCTCATCTAGCATGAAG |

[ AGATCTCAAATCTAGCATGA |

TTTCTCATCTAGCATGAAGT
GATCTCATCTAGCATGAAGT

[ CATCTCAAATCTAGCATGAA |

[ TGATCTCATCTAGCATGAAG |

[ AGATCTCAAATCTAGCATGA |

JUREKAGE NOMICS.



‘qw Detection of unknown pathogens

Sample NG sequencing

3-5 days

Unique region 1 Unique region 2 Set ofreads

Ta rget 1 #

Unique region 1

| TGATCTCATCTAGCATGAAG |
Target 2 *

[ AGATCTCAAATCTAGCATGA |

[ GATCTCATCTAGCATGAAGT |

TTICTCATCTAGCATGAAGT
Unique region 1 Unique region 2 GATCTCATCTAGCATGAAGT

# N
Target 3 [TGATCTCATCTAGCATGAAG |

[ AGATCTCAAATCTAGCATGA |

JUREKAGE NOMICS.



‘qw Detection of unknown pathogens

Sample NG sequencing

1-2

Unique region 1 Unique region 2 hours Set ofreads

Ta rget 1 #

Unique region 1

[ TGATCTCATCTAGCATGAAG

Target 2
Unique region 1 | GATCTCATCTAGCATGAAGT |
[ CATCTCAAATCTAGCATGAA |
Target 3 [ TGATCTCATCTAGCATGAAG |

[ AGATCTCAAATCTAGCATGA |

JUREKAGE NOMICS.



‘qw Detection of unknown pathogens

Sample NG sequencing

Set of reads

| TGATCTCATCTAGCATGAAG |

| GATCTCATCTAGCATGAAGT |

[ CATCTCAAATCTAGCATGAA |

[ TGATCTCATCTAGCATGAAG |
[ AGATCTCAAATCTAGCATGA |

JUREKAGE NOMICS.



(qw Detection of unknown pathogens

Sample NG sequencing

1 3-5 days

Set of reads

JUREKAGE NOMICS.
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(cJ EXAMPLE 1: Bacterial Genome Resequencing

Step 1: Mapping Reads To Reference Genome

* Solexa sequencing of MGAS2109

* 33 base reads

8,951,600 reads total

e 160.12x coverage of primary reference genome (MGAS5005)
* Perfect matches: 44.57% 1-mismatches: 9.56%

MGAS2109 Mapping on MGAS5005
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(cJ EXAMPLE 1: Bacterial Genome Resequencing

Step 2: Mapping Reads To Reference Relatives

4,091,801 (45.87%) reads were >2-mismatches from primary reference

Secondary references: MGAS10270

Remaining Reads Mapped To MGAS10270

000068T
0008781
000908T
000v9LT
000czLT
0000891
0008¢9T
00096ST
0007SST
000¢TST
00004PT
0008¢PT
00098¢T
000vPET
000cO0€T
00009¢T
0008T¢CT
00094TT
000veTT
000¢60T
0000s0T
000800T
000996
000vZ6
000788
0000¥8
00086L
0009sL
000%TL
0002.9
0000¢€9
00088S
0009vS
000t0S
000¢9¥
0000¢Y
0008LE
0009€€
000v6¢
000¢s¢
0000T¢
00089T
0009¢T
000v8
000¢Y
0

Genome Locations

JUREKAGENOMICS.



‘q EXAMPLE 1: Bacterial Genome Resequencing

Length
657
Not found =2 423
> 408
> 394
333
327
306

Step 3: Assembling Short Reads

Sequence

tctaattccatcgctttcatcaaacgctacattctectgtgatticacgcagaactcacaattgegaatci
actatcattagaaagcatcatatggaacaactctattatacggcacaattgatiggaatgaaggaca
gtgaatcctaaacaaacaccacaatatgctggaaaacaaacgttatcaattttaagaaatccaaaai
tgagtgataaacagaaccttaaccaaactagctttactaaaaaattaggtctaggcatigcaaaaag

tttcttactttaatatgacggtgatcttgctcaatgaggttattcagatatttcgatgtacaatgacag(
tgtggtataggaaaagaaaaaagaaacaaaagcggagatgagatgaaacaaagacttaacca
;> Not found

cctgctaaaaatactaatcgtgacagecaggecctcaactecacctttttctttgacgtcttcatget

>[Jref |INC 005022.1]| E Strep
Length=1928252

Fibronectin-binding prote

Features in this part of subject sequence:

tococcus pyogenes MGAS10270, complete genome

in

Score = 712 bits (385
Identities = 391/394 |
Strand=Plus/Plus

)
99%) ,

\ll

; Expect

0.0
Gaps 0/394 (0%)

Length=1928252

Fibronectin-binding protein

Features in this part of subject sequence:

Score = 743 bits (402), Expect

Length=2616530
0.0

>[ Jref |INC 002976.3] [] Staphylococcus epidermidis RP62ZA, complete genome

Identities = 406/408 (99%), Gaps
Strand=Plus/Plus

0/408 {0

>[ JrefINC 004350.1] E Streptococcus mutans ULl
Length=2030921

Features flanking this part of subject sequence:
384 bp at §' side: ADP-ribosylglycohydrolase, putative
278 bp at 3' side: universal stress protein family, putative

3e-172
0/333 (0%)

Score = 610 bits (330), Expect
Identities = 332/333 (99%), Gaps
Strand=Plus/Minus

Features in this part of subject sequence:
putative transposase

Score = 134 bits (72), Expect = le-28
Identities = 164/205 (80%), Gaps = 20/205 (9%)
Strand=Plus/Plus

JUREKAGENOMICS.



(q EXAMPLE 2: Detection of unknown virus

Step 1: Mapping reads (RNA) to the host genome
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(q EXAMPLE 2: Detection of unknown virus

Step 2: ldentifying reads UNIQUE to the infected sample

JUREKAGENOMICS.



‘c EXAMPLE 2: Detection of unknown virus

Step 3: Assembling reads unique for infected sample and identify (if possible)
homologues in GenBank.

Description Max Total Query
score

Rupestris stem pitting-associated virus strain SG1, complete genome 740 740 99% 93%
Grapevine Rupestris stem pitting associated virus, complete genome 625 625 100% 76| 88% G|
Rupestris stem pitting associated virus- 1, complete genome 625 625 100% 76| 88% G|
Rupestris stem pitting-associated virus strain BS, completz genome 621 621 100% 75 88%
Rupestris stem pitting-associated virus strain Syrah, complete genome 486 100% 4 82%

Rupestris stem pitting-associated virus isolate Seyve Villard 3160-2 nonfunctionzl replicase mRNA, partial sequence
Rupestris stem pitting-associated virus isolate Seyval 19 replicase mRNA, partial cds

Rupestris stem pitting-associzted virus isolate Ravat 34-6-2 replicase mRNA, partial cds

Rupestris stem pitting-associated virus isclate Trebbiano 12-5 nenfunctional replicase mRNA, partial sequence
Rupestris stem pitting-associatad virus isolate Pinot Noir 1 replicase mRNA, partial cds
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(q EXAMPLE 2: Detection of unknown virus

Step 4: Mapping all reads to identified homologues
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