Polish pancreatitis working group and activities

Institute of Mother and Child, Warsaw
Associated Prof. Agnieszka Rygiel, PhD; Katarzyna Wertheim-Tysarowska, PhD

\

The Children's Memorial Health Institute, Warsaw
Associated Prof. Grzegorz Oracz, MD,PhD
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* Since 1970s molecular diagnostic unit for various inherited disorders |

* DNA bank of 6000 DNA samples including around 500 cases of RAP/CP from various hospitals

* 30 and 18 years of experience in molecular diagnostic of cystic fibrosis (CF) and chronic pancreatitis
(CP), respectively

1. Institute of Mother and Child, Warsaw, Poland

Department of Medical Genetics (Molecular, Cytogenetic unit and Genetic counseling)

2. The Children's Memorial Health Institute, Warsaw, Poland

Department of Gastroenterology, Hepatology, Feeding Disorders and Pediatrics
- Polish reference center for children with CP

* Single center cohort of around 400 cases: Grzegorz Oracz .




Genetic variants in CP children cohort
(mean age at diagnosis 10 years)
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Etiological factors in CP children (mean age at diagnosis 10 years)
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Etiological factors in CP children (mean age at diagnosis 10 years)
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Ongoing Project

Identification of novel genetic variants associated with risk
of chronic pancreatitis by whole exome sequencing.

Lider: Institute of Mother and Child, Agnieszka Rygiel

Collaboration:

The Children’s Memorial Health Institute, Grzegorz Oracz
Medical Warsaw University: Prof. Rafat Ploski

Finansed by National Science Center Poland:2015/19/B/NZ5/02224



Patients enrolled for WES

CP children (n=100)

Mean diagnosis age

10 years

Familial or HP Sporadic CP

AD AR

inheritance inheritance

Trios:

Index Pat + CP relative

AD - autosmal dominat
AR - autosomal recessive

Index Pat + parents




Pipeline of data analysis

Variants Selection In sillico predition

WES (lllumina HiSeq)

Variants calling &
anotation

MAF < 0.01: gnomAD ) MutationTaster

(EXAC) missense,
frameshift, stop, intronic SIFT, PolyPhen-2

Gene selection

S Variants validation 7 gene's function

of the variants with

CP in families by Sanger high expression in

pancreas
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*Department of Medical Genatics, Institute of Mother and
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Identification of novel and rare recurrent genetic variants in early onset
chronic pancreatitis by whole exome sequencing

ielt, Greegorz Oracz’, Tomasz Gambin', Elwira Kotodziejczyk®, Joanna Kosifiska®, Piotr Stawiriski’, Katarzyna Wertheim-
lerzy Bal

Child, Warsaw, I:ua;:a
mmm The children’s Memorial Health Institute, Warsaw, Poland

Background

The early onset non-alcoholic chronic pancreatitis (CP) is often
assodated with genetic mutations driving uncantrolled trypsin activity or
inducing endoplasmic reticulum stress. Despite of a progress in a
discovery of new CP genes, the genetic basis of the disease in
considerable number of patients remains unknown.

Aim
To identify novel and rare genetic variants associated with early onset CP
patients by using whole exome sequencing (WES).

Figure 1: Strategy to select the potentially pathogenic variants
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Patients and Methods

Before WES, Sanger sequencing was performed to exclude known
genetic causes of CP. In total, 27 CP children (mean age at diagnosis 8
years) with familial or sporadic CP and their relatives (n=22) were
included for WES. WES data (HiSeq 2500, lllumina) were compared
between index patient and affected or/and unaffected relatives. The
variants were selected taking into account: in silico prediction (SIFT,
MutationTaster, PolyPhen-2), MAF <0.01 in genomic databases, gene
function and expression in the pancreas (Figure 1). All selected variants
were confirmed by Sanger sequendng.

Results

Upon qualification for WES, we detected novel, pathogenic wariant
Ser282Proin CPAT and GlulS0lys in PRSSI. In 7 out of 27 cases analyzed
by WES, 2 novel variants (Leu100WfsX21 CTRC and €.56-1G>A SPINKI) and
5 recurrent variants were detected in other know CP genes (Table 1).
Besides, we selected novel or rare variants in several susceptibility genes
candidates as depicted in Table 2. In 9/27 of the index patients, the trans-
heterozygous variants in two different genes (known CP gene and
susceptibility gene candidate) were observed.

Conclusion

‘We identified novel and rare recurrent variants in fragments of known CP
genes routinely not examined by Sanger seguencing (PRSS1; exon 4;
SPINK1: intron 1, exon 1; CTRC: exon 4; CFTR: 3, 14a, 173, 18). We have
selected several potentially pathogenic variants in susceptibility genes
candidates encoding proteins highly expressed in the pancreas. Their
clinical significance needs to be eluddated by the functional and the
case-control studies.

Table 1: Novel and recurrent variants in CP genes

cp
carriers  Movel/racuurent

CF geng Exon/intron wariant
INr
3 Ser282Pro 2 novel
cPAL* 10 Arg382Trp 1 recurrent
10 Trp318X 1 recurrent
PRSS1* 4 Glulsolys | novel
CTRC 4 Leu100vfsN21 1 novel
e intron 1 L56-1G=4 1 novel
| Serlovisxs | recurrent
3 Arg75Gin 1 recurrent
CETR 143 ArgES lJ'I_ a recurrent
1B AspllS2His a recurrent
17a Leuss7Phe : | recurrent
*CPAL nd PREEA varisms wers cetected curing gualification for WES. The veriants ic

statuz was confirmed by functional studies: Kuko A et al, Gut 2048 Iancsd 2 et al., Frontiers in Ganet. 2015,

Table 2: New candidates for CP susceptibility genes

Gens _ - - cP GnoemAD
_ Protein function wariant carriers
Nr MAF %
cuzpg  2Ymogen granule Cys2205ar 1 novel
protein Cys207Thr | novel
PNLIP trigliceryde lipase Gin323Leu | novel
Gk Elucokinase Val101Met | 0.00%
o AlagasThr | novel
Iﬁnstrlpl_m_n EEET SergB3Phe a navel
RFXS pancreatic islet cell
differentiation ThreBOLYS 2 0.001
CPB1 carbosype peitase 2501726l 2 o001
serine-type
SERPINALZ  endopeptidase cly3z7asp 1 0.003

inhibitor



Contents lists available at ScienceDirect

Pancreatology

journal homepage: www.elsevier.com/locate/pan

Original article

The clinical course of hereditary pancreatitis in children — A
comprehensive analysis of 41 cases
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Published in final edited form as:
Gur. 2017 September : 66(9): 1728—-1730. do1:10.1136/gutjnl-2017-313816.
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Molecular diagnostics at Department of Medical
Genetics, IMCh

Diagram of routine molecular diagnostics

PRSS1 ex.2i3 SPINK1ex.3 CFTRex.4,9-11,dele2,3 CTRCex.2,3,7

PRSS1 ex.1,4,5 SPINK1ex.1,2,4,5 CPAl1ex7—-10




Implementation of Panel-based CP genetic analysis using
NGS sequencing

PRSS1ex.2i3 SPINK1ex.3 CFTRex.4,9 -
11, dele 2,3 CTRCex. 2,3,7

A 4
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PRSS1ex.1,4,5 SPINK1 ex.1,2,5, (4), CPA1

ex7-10
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The European Molecular Genetic Quality Network
EMQN) for Sanger and NGS sequencing
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INDIVIDUAL LABORATORY REPORT (ILR) - Lab 0134

SCHEME: DMA SEQUENCING - SANGER [Full version) SEASON: 2018
Case 1

Aspessment Calegory Score’ Comments [& deduchions?)

Genolyping 200 Mo deduction |0

cDNA Inferpretation 200 Mo deduction 0]

We encowaoge usng the LRG reference locws when avaiable, in this case LRG_29241
[comment for all cases)

Protein Inferpretafion 200 Ho deduction (0]
Please use soft brackets for protein prediction

Case 2
Assesament Calegory Scone’ Comments (& deduectionsT)
Genolyping 200 Mo deduction |0
DA Inferprelafion 2.00 Ho deduction 0]
Protein Inferpretafion 200 Ho deduction (0]
Please use soft brockets for protein prediction
Case 3
g Assessment Calegory Scone' Comments (L dedeciionsT)
Genolyping 200 Ho deducticn (0]
DA Inferprelafion 2.00 Ho deduction 0]

Froteln Inferpretation 200 |t deduction [0]




External Quality assesment scheme for Cystic
fibrosis (CF European Netwok

CERTIFICATE OF PARTICIPATION
IN THE 2019 EXTERNAL QUALITY ASSESSMENT SCHEME
FOR CYSTIC FIBROSIS

Katarzyna Wertheim-Tysarowska

Laboratory of Hereditary Disorders Research
Department of Medical Genetics

National Research Institute of Mother and Child
Warsawa, Poland

Genotype score 2,00/2,00
Interpretation score 2,00/2,00
Clerical/reporting score 2,00/2,00

Participation was succesful

@ E Cystic Fibrosis Prof. Dr. Els Dequeker, Scheme Coordinator 02/07/2019
European
Network

Dr. Caroline Raynal and Dr. Marie-Pierre Audrezet, 02/07/2019
The CF Network is coordinated by the Biomedical Quality Assurance Research Unit. = - -
of KU Leuven, Belgium. The BQA Research Unit is an ISO 17043 accredited EQA provider. DIBSI'\OSUCJ'TeChnlcal EXPEI"tS




Department of Medical Genetics, IMID 0%




Laboratory of research on inherited diseases:
CP genetic group




The Children's Memorial Health Institute
Warsaw and others
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