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Cergentis

Founded July 2012
Based in Utrecht, the Netherlands
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Cergentis’ business model

e« Services

e Kits
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Cergentis’ business model

« Services
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Cergentis’ business model

e« Services
— Routine or Tailored

e Kits
— Manual or Automate




X CERGENTIS

COMPLETE GENE SEQUENCING

Applications of TLA
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Applications of TLA

Co-funded by the Horizon 2020 programme
of the European Union

Cergentis awarded Horizon
2020 grant to advance TLA-
based targeted complete NGS
_ for cancer companion

- diagnostics

Transgenes & Gene editing Leukaemia & Oncogenetics

h. : ] g
Genetic diagnostics Agrigenomics
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Applications of TLA
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Next Generation Sequencing

* (Generates millions of (short) “reads” from input DNA.
« https://en.wikipedia.org/wiki/DNA sequencing
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Next Generation Sequencing

ACGTCGGTATCGTATCGTACGTATTGCACGTACGTACGTTTGGCAAACCCTGTTGTACACACTGTGATAGCTACGAGCATGACGATCAGCGATCGAG R e ad




CERCENTIS

COMPLETE GENE SEQUENCING

Next Generation Sequencing

. Read
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Next Generation Sequencing

Locus
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Next Generation Sequencing

Locus

— NGS Read
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Next Generation Sequencing
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TLA Technology

« Targeted Locus Amplification
« Targeted, low-cost Next Generation Sequencing
« Cell-based and Genomic DNA protocols
« Requires 2x20bp sequence information
* Physical proximity as basis of selection
« Compatible with all NGS Technologies
« Suitable for multiplexing
« Critical advantages:

« Highly flexible

« Complete

« Hypothesis neutral

« Enables haplotyping
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TLA Technology

Locus
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TLA Technology

Locus

TLA PCR
PRIMER PAIR
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TLA Technology

‘ I‘II‘I | Sequencing coverage
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TLA Technology

50-100kb 50 - 100 kb
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Alternative: Whole Genome Sequencing

* Single genes represent 0.001% of genome
* Not cost effective

 Data difficult to interpret

* Relatively low coverage
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Alternative: PCR/Capture

* Individual short pieces of sequence information
* Inherently, only known sequences are amplified

Locus
[ ] [ L] [ 2] [ ]

PCR PCR PCR PCR
PRIMER PAIR PRIMER PAIR PRIMER PAIR PRIMER PAIR
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TLA Technology
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TLA Technology: JAK gene — human genome
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TLA Technology

7<
locus-specific sequence
I

I PCR Primers
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TLA Technology
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TLA Technology
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TLA Technology
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TLA Technology
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Transgenes, integration sites and
gene editing events
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Transgenes, integration sites and gene editing events

 CHO cell lines

« CAR-T cells

 Human cell lines

* Animal models

* Viral integrations (e.g. AAV, HIV, HBV)
« Transgenic plants

* Eftc.
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TLA Technology | Transgene seguencing

« Transgene sequencing
— Integration site(s)
— Structural changes surrounding integration site
— Single Nucleotide Variants in transgene
— Structural changes in transgene

« Targeted sequencing of locus of interest
— Targeted integrations
— Knock outs
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TLA Technology | Transgene and integration site(s)

50-100kb 50 - 100 kb
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TLA Technology | Transgene integration in mouse genome
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TLA Technology | Detection of multiple integration sites
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TLA Technology | integration site breakpoint reads

 TLA provides sequence coverage across breakpoints resulting from
Integration

Sequencing coverage

CATTGCACGTACGTACGTTTGGCAAAC TGTACACTTAGGACTGTGATAGCTACG
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TLA technology | Structural variantions in host genome

No structural variation Duplication
- - - —— - - X u —— ——
Deletion Inversion
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TLA Technology | Transgene Sequencing: structural variants

Nucleic Acids Mt
Research




CERCENTIS

COMPLETE GENE SEQUENCING

2 Individual primer pairs

primer primer
pair 1 pair 2
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transgene
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TLA Technology | Transgene Sequence
« Single Nucleotide Variants

5033_wp2_CGTACTA-CTCTCTA |

eeeeee ce -}|||GATTCCCCGTGCCAAGAGTGACGTAAGTACCGCCTATAGAG|‘
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TLA Technology | Transgene Sequence
 Infrequent Single Nucleotide Variants

eeeeee ce -}|||TCAGGCAACTJ\TGGATGAACGAAATAGACAGATCGCTGAGA|‘
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TLA Technology | Transgene Sequence
« Single Nucleotide Variants reporting

Gseqt—pos Lref Lait_ SNV-freq() SV -Freq(®)
30 232 28

Transgene 141 A C 305

Transgene 489 A G 370 1 285 1
Transgene B T G 234 1 179 2
Transgene m3 T C 389 100 m 100
Transgene 1204 A C 486 100 195 100
Transgene 1305 G C 486 100 195 100
Transgene 295 T C BN 1 245 2
Transgene 35671 C A 449 100 100 100
Transgene 4638 G A 487 100 193 g9
Transgene 5698 A C 493 1 g5 i
Transgene 883 T G 396 1 325 1
Transgene 9487 T C B39 1 425 1
Transgene o037 A G 435 20 425 21
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TLA Technology | Transgene Sequence
« Structural variations

host genome transgene g transgene host genome

* Transgene-transgene fusions
« Partial deletions of transgene sequence
« Partial integrations that result in aberrant protein

) Y >4 tail to head
VRl tail to tail
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TLA Technology | Targeted sequencing of gene editing events

50-100kb 50 - 100 kb

‘ I‘II‘I | Sequencing coverage

Locus

TLA PCR
PRIMER PAIR
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TLA Technology | Targeted Mouse knock-out sequencing

Knock out assumed to be in Naip5

TLA enables targeted sequencing of each gene
Knock out confirmed to be in the right position

Additional SNP identified

ATGACTACTGGATTC ¥/ CTGGGGCTAAGAACATA
ATGACTACT GG N - C TAAGAACATA
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Flagellin-induced NLRC4 phosphorylation primes the
inflammasome for activation by NAIPS

*, Nina Van Opdenb
id

Devi K \ and Lamkanfi*®

“Department of Medical Protein Research, VIB, Ghent 8-9000, Belgi

h*®, Lleselotte Vande Walle™*, Jean-Claude Sirard",

ium; "Department of Biochemistry, Ghent University, Ghent B-9000, Belgium; ‘Centre.

dinfection et d'immunité de Lille, Institut Pasteur de Lille, Lille 59019, France; and “Department of immunology, St. Jude Children's Research Hospital,

Memphis, TN 38105-2794

Edited by Vishva M. Dixit, Genentech, San Francisco, CA, and approved December 29, 2014 (received for review September 17, 2014)

The Nirc4 inflammasome contributes to immunity against intra-
cellular pathogens that express flagellin and type Il secretion
systems, and activating mutations in NLRC4 cause autoinflamma-
tion in patients. Both Naip5 and phosphorylation of Nircd at
Ser533 are required for flagellin-induced inflammasome activa-

interacts with the T3SS

NAIP bind T3S needle proteins, N
2 6 recognize fla-

basal rod component Prel, and Na
gellin (20, 22-25).

In addition to these Naip
phu\plmnluunn of Nired at S

ent work showed that

tion, but how these events converge upon il
activation is not known. Here, we showed that Nirc4 phosphor-
ylation occurs independently of Naip5 detection of flagellin
becalae Naip5 deletion in macrophages abolished caspase-1 activa-

ion, interleukin (IL)-1f secretion, and pyroptosis, but not Nirc4 phos-
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phorylanon by cytosolic flagellin of
Yersinia enterocolitica. ASC speck formation and caspase-1 uuesv

in maturation nf caspase-

eck-like _protein containing 4 CARD)

sion also were di for Nirca . Interest-
ingly, Helicobacter pylori flagellin triggered robust Nirca

lation, but failed to elicit caspase-1 maturation, IL-1 secretion, and
pyroptosis, suggesting that it retained Nirc4 Ser533 phosphorylating-
activity despite escaping Naip$ detection. In agreement, the flagellin
DO domain was required and sufficient for Nirca phosphorylation,

spe
specks and induction of pyroptosis by these pathogens (27). How-
er, a central outstanding question is how these upstream events
bacterial recognition by members and Nired phosphor-
ylation) relate to each f bacterial components
may trigger Nlred ph duce infl acti-
vation. Alternative on .md N.np sensing

whereas deletion of the 5. flagellin carboxy of flagellin and T
d caspase-1 m: only. C this work SU- {1t dome activation.
gests a biphasic activat for the Nirca Here, we

in which Ser533 phosphorylation prepares Nirc4 for subsequent ac-
tivation by the flagellin sensor Naip5.

op this question by breeding Nirc4Fehe
mice that express Nircd fused 1o a carbosy-terminal 3x Flag tag
from both Nirc4 alleles (27) with Naips-deficient mice (22,
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TLA Technology | Targeted sequencing of transgenes

50-100kb 50 - 100 kb

‘ I‘II‘I | Sequencing coverage
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TLA Technology: BRCAL gene
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TLA Technology
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TLA Technology | Haplotyping
 DNA fragments in the same circle & amplicon originate from the same allele.
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TLA Technology | Haplotyping
 DNA fragments in the same circle & amplicon originate from the same allele.
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TLA Technology | Haplotyping
* Full phasing of BRCA1 gene
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TLA Technology | Haplotyping
 DNA fragments in the same circle & amplicon originate from the same allele.
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More information

* Info@cergentis.com
*  WWW.cergentis.com
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