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NRC-E OBJECTIVES :
• Epidemiological 

research for a better 
understanding of 
patients contamination 
(clinical latency)

• Link between 
geographical events of 
contamination and 
genotype

C O N T E X T  :

WHY THIS PROJECT ?

AIM OF THE PROJECT :
Implementation of a systematized 
protocol of genotyping patients 
referred to the NRC-E by : 
• Trace the origin of the 

contamination

• Link between genotypes and 
pathogenicity
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• T A X O N O M Y :  
C o m p l e x  o f  
E c h i n o c o c c u s  
g r a n u l o s u s

C O N T E X T  :
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• T A X O N O M Y :  
C o m p l e x  o f  E c h i n o c o c c u s  g r a n u l o s u s

• G E N E T I C  D A T A :
M i t o c h o n d r i a l  g e n o m e  :  1 7 4 6 1  b p

• G E N O T Y P E  D I S T I N C T I O N :
1  t o  4  m i t o c h o n d r i a l  g e n e s  ( i . e .  :  C Y T B ,  
C O X 1 ,  N A D 5 )

• H A P L O T Y P E S :
G l o b a l  c o h o r t  o f  2 3  s a m p l e s  :  + +  
h a p l o t y p e s ( f i g .  1 )                  v s .
1 3  h a p l o t y p e s b a s e d  o n  f u l l  m i t o g e n o m e  
o f  g l o b a l  c o h o r t  o f  3 1  E .  m u l t i l o c u l a r i s
s a m p l e s  ( f i g .  2 )

(Nakao et al., 2006)

(Bowles et al., 1993, Kinkar et al., 2018)

(Kinkar et al., 2017) 

(Bohard et al., 2023)

Fig.1 : Haplotype network obtained from 23 samples of E. 
granulosus sensu stricto “near-full mitogenome” (Kinkar et al., 

2017)

C O N T E X T  :

Fig. 2 : Haplotype network obtained from 31 E. multilocularis 
samples full mitogenome. (Bohard et al., 2023)
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M A T E R I A L S  A N D  M E T H O D S :
m o l e c u l a r  b i o l o g y

30 min

100V

Qubit (Thermo 
Fisher)

Preparation and sending 
for sequencing (Illumina)

PCR quality control 
(electrophoresis)

Amplicon 
quantification

PCR products 
purification 

Standardized 
protocol with 

NucleoSpin Gel 
and PCR Clean 

Up kit of  
Macherey-

Nagel

pooled PCR 
products 
according to: 
20 µL min/per 
samples +
>= 20ng/µL 

Samples selection

20 patients injuries of 
NRC-E + 32 Mustapha 

CHU (Alger)

PCR amplification
8 PCR in total (3 uniplex et 2 
multiplex) 
3 PCR programs for 8 primers 
pairs (Chrono-
environnement)
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FASTQ files of Pasteur Institut

Quality control

Alignment with reference genome

Variants calling

Sequences annotation

1 Haplotypes assignment 

2 SNPs contingency table

3 Diversity visualization

M A T E R I A L S  A N D  M E T H O D S :
b i o - i n f o r m a t i c s

• Bio-informatic workflow systematized

• Several steps to analyse raw data ⟶ usable 
data (tables and graphics)
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• Numbers of mutations : 

On average 17 mutations/sequence (based 

on 13,000 bp)

• Numbers of haplotypes : 

56 haplotypes for 61 patients injuries  

Fig.3 : Extract of summary table show the identify haplotypes from 
the analyse of E.granulosus samples. 

SNPs positions

mitochondrial 
genes

haplotype
s

haplotypes 
sequences

R E S U L T S :

cox
1

reference 
sequence
MK77465

5
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Fig.4 : Haplotype network showing the genetic distance of mitogenome between samples of E. granulosus  based 
on patients origin. 

R E S U L T S :

• Samples highlighted in yellow = 
Algerian patients ⟶ geographical 
trend present but not 
obvious/clear

• Sampling may be not 
representative of the reality (1 
sample for some countries)

• Complex and significant genetic 
diversity

• Distinction between genotypes G1 
and G3
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OUTLOOK :

• Algerian samples cohort show variability within regions at a local scale of Algeria 
⟶ informations about hometown ? 
• Integration of clinical and epidemiological data to improve understanding of the 

contamination for patients care 
• Nuclear genome : clinical form vs. genotype

T A K E  H O M E  M E S S A G E S :

• Genetic structure is complexe for E. granulosus s.s but already described 
⟶ selection of genes ?
• The protocol (molecular biology + bio-informatic) is functional and validated
⟶ twice a year 
• Bio-informatic part is systematized 
• Some improvements to do ⟶ haplotypes assignment

1 (Kinkar et al., 2018, Laurimäe et al., 2019)

T H A N K  Y O U  F O R  L I S T E N I N G !
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