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M e t a g e n o m i c s  a p p r o a c h e s   

Background 

C l a s s i c a l  P C R  S a n g e r  s e q u e n c i n g  m e t h o d  

 

N G S - b a s e d  m e t h o d  
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2  main  advantages :  
 n o t  t a r g e t  s p e c i f i c  

 a l l o w s  t h e  d e t e c t i o n  o f  s e v e r a l          

m i c r o b i a l  a g e n t s  i n  t h e  s a m e  s a m p l e  



M e t a g e n o m i c s  a p p r o a c h e s   

Material and Methods 

S W I F T  A M P L I C O N T M  1 6 S +  I T S  PA N E L  
C a t .  N o .  A L - 5 1 6 4 8  V i s i t  s w i f t b i o s c i . c o m / p r o t o c o l s   f o r  u p d a t e s  
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7  ampl icons  
 

+  5  1 6 S  r R N A  

+  2  F u n g a l  ( I T S 1  a n d  I T S 2 )   

 

 

 

 

 

 

 

 

A v e r a g e  a m p l i c o n  s i z e :  4 7 5  b p    

http://www.swiftbiosci.com/protocols


M e t a g e n o m i c s  a p p r o a c h e s   

Material and Methods 
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3  s teps :  a m p l i f i c a t i o n ,  i n d e x i n g  ( l i b r a r y  p r e p a r a t i o n ) ,  

     p u r i f i c a t i o n  a n d  c o n t r o l s  

 

1 .  i n p u t  D N A  c o n c e n t r a t i o n :  1 0 p g - 5 0 n g    

 

2 .  o p t i m i z a t i o n :  i n c r e a s i n g  t h e  n b  o f  P C R  

c y c l e s  

 

 

3 .  Q u a n t i f i c a t i o n ,  p u r i f i c a t i o n  o n  b e a d s  

Bioanalyzer 



M e t a g e n o m i c s  a p p r o a c h e s   

Material and Methods 

S e q u e n c i n g  

 

 

Flow cell MiniSeq Mid-Output paired-end  

Paired-end 150 nts sequencing  
 

D a t a  p r e - p r o c e s s i n g  a n d  Q C  
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M e t a g e n o m i c s  a p p r o a c h e s   

Material and Methods 

 

B i o i n f o r m a t i c  p i p e l i n e  B i o s w i f t  

O p e n  s o u r c e :  G i t h u b    
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1 6 S :  1 6 S - S N A P P  

 

1 8 S :  q 2 _ I T S  

I T S  a n a l y s i s  

w o r k f l o w  

u s i n g  Q i i m e  2  

C l a s s i f i e r :  

U N I T E  v e r . 8  a l l  

e u c a r y o t e s  

C l a s s i f i e r :  

R D P 1 1 . 5  



M e t a g e n o m i c s  a p p r o a c h e s   

Material and Methods 

C o m m e r c i a l  p o s i t i v e  c o n t r o l  

 

C l i n i c a l  s a m p l e s  f r o m  r o u t i n e  p r a c t i c e s  

 N e g a t i v e  s a m p l e  

 S a m p l e s  f o u n d  p o s i t i v e  b y  s p e c i f i c  P C R  S a n g e r  s e q u e n c i n g  

 

S p i k e d  s a m p l e s  

 E .  c o l i  p o s i t i v e  s p i k e d  s a m p l e  i n  a  h u m a n  b l o o d  m a t r i x  

 C .  a l b i c a n s  s p i k e d  s a m p l e  i n  a  h u m a n  b l o o d  m a t r i x  

 E q u i m o l a r  m i x t u r e  o f  E .  c o l i  a n d  C .  a l b i c a n s  p o s i t i v e  s a m p l e s  

 S e r i a l  t e n f o l d  d i l u t i o n  a s s a y  i n  a  h u m a n  b l o o d  m a t r i x  
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M e t a g e n o m i c s  a p p r o a c h e s   

Results 

C o m m e r c i a l  p o s i t i v e  c o n t r o l : ZymoBIOMICS® Microbial Community Standard 
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We found all the microrganisms 
present in this standard 
 
including Cryptococcus neoformans 
 
but Saccharomyces cerevisiae 

2021-05-12 

N e g a t i v e  c o n t r o l  



M e t a g e n o m i c s  a p p r o a c h e s   

Results 

C l i n i c a l  c a s e s  ( p o s i t i v e  b y  c l a s s i c a l  m e t h o d s )  

 

C a s e  1 :  w e  w e r e  a b l e  t o  d e t e c t  H i s t o p l a s m a  c a p s u l a t u m  i n  a  p o s i t i v e  

b o n e  m a r r o w  
 
C a s e  2 - 5 :  w e  w e r e  a b l e  t o  d e t e c t  L e i s h m a n i a  s p p .  ( L e i s h m a n i a  

i n f a n t u m ,  L .  m a j o r  a n d  L .  g u y a n e n s i s )  i n  b l o o d ,  b o n e  m a r r o w  a n d  

s k i n  s a m p l e s   

 I s s u e  1 :  n o t  w i t h  t h e  B i o s w i f t  b i o i n f o r m a t i c  p i p e l i n e  
 I s s u e  2 :  w e  w e r e  n o t  a b l e  t o  d e t e r m i n e  t h e  s p e c i e s   
  

S p i k e d  s a m p l e s  a n d  s e r i a l  d i l u t i o n  a s s a y   
 
W e  w e r e  a b l e  t o  d e t e c t  E . c o l i  a n d  C .  a l b i c a n s  

 a l o n e  

 m i x e d  t o g e t h e r  

 i n  a  s e r i a l  d i l u t i o n  a s s a y  1 / 1 0  a n d  1 / 1 0 0   
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M e t a g e n o m i c s  a p p r o a c h e s   

Conclusion 

r - D N A  a m p l i c o n s  N G S  i s  a b l e  t o  d e t e c t  

 a  l a r g e  s p e c t r u m  o f  m i c r o b i a l  a g e n t s   

 s e v e r a l  m i c r o b i a l  a g e n t s  i n  a  m i x t u r e  

 

S e n s i t i v e  

 

I s s u e s  

 n o t  t u r n  k e y ,  n e c e s s i t e s  o p t i m i z a t i o n  a n d  a  s k i l l e d  s t a f f   

 t a x o n o m i c  i s s u e s  

 q u a n t i t a t i v e ?  N o t  a s s e s s e d  y e t  

 

P e r s p e c t i v e s  

 o t h e r  p r o t o z o a n  ( To x o p l a s m a  g o n d i i )  

 n e w  v e r s i o n  o f  t h i s  k i t  b y  B i o s w i f t ,  o t h e r  k i t s  

 h o m e - m a d e  p r i m e r  p a i r s ,  h o m e - m a d e  p i p e l i n e ,  o t h e r s  d a t a b a s e s  

 W G S  
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M e t a g e n o m i c s  a p p r o a c h e s   

Optimization 

D i f f e r e n t  n u m b e r  o f  P C R  a m p l i f i c a t i o n  c y c l e s  i n f l u e n c e  t h e  

q u a n t i t y  o f  l i b r a r i e s   
( w e  c a n  m e s u r e  t h e  q u a n t i t y  o f  t o t a l  D N A  ( m i x t u r e  o f  h u m a n ’ s  D N A  a n d  D N A  f r o m  

m i c r o b i o t a ) ,  b u t  i t  i s  d i f f i c u l t  t o  e s t i m a t e  t h e  q u a n t i t y  o f  t a r g e t  D N A  ( D N A  f r o m  

m i c r o b i o t a )  i n  e a c h  s a m p l e )   
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2 5  P C R  c y c l e s  
a c c o r d i n g  t o  k i t ’ s  

p r o t o c o l  

I n  m a n y  l i b r a r i e s  n o t  

e n o u g h  o f  D N A  t o  

p e r f o r m  s e q u e n c i n g  

3 5  P C R  c y c l e s  
I n  a l m o s t  a l l  

l i b r a r i e s  e n o u g h  

D N A  t o  p e r f o r m  

s e q u e n c i n g  



M e t a g e n o m i c s  a p p r o a c h e s   

Optimization 

It is very important to minimize the percentage of primer dimer molecules in the libraries to less than 0.5% because 

adapter dimers are very competitive molecules during sequencing process 
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P u r i f i c a t i o n  w i t h  m a g n e t i c  b e a d s  r e m o v e  t h e  c o n t a m i n a t i n g  b a n d s  

l i k e  p r i m e r  d i m e r s  a n d  a d a p t e r  d i m e r s  

L 1  L 2  L 3  L 4  L 5  L 6  L 1  L 2  L 3  L 4  L 5  L 6  

B e f o r e  A f t e r  

A d a p t e r  d i m e r s  

P u r i f i c a t i o n  w i t h  

m a g n e t i c  b e a d s  



M e t a g e n o m i c s  a p p r o a c h e s   

Optimization 

T h e  l i b r a r i e s  c a n  b e  o f  d i f f e r e n t  q u a l i t y  
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L i b r a r y  o f  g o o d  

q u a l i t y   

L i b r a r y  o f  m e d i u m  

q u a l i t y   

L i b r a r y  o f  b a d  

q u a l i t y   

P e r c e n t a g e  o f  

a d a p t e r  d i m e r s  

l o w  c o m p a r e  t o  

a m p l i f i e d  

m i c r o b i o t a  D N A  

P e r c e n t a g e  o f  

a d a p t e r  d i m e r s  

h i g h  c o m p a r e  t o  

a m p l i f i e d  

m i c r o b i o t a  D N A  



M e t a g e n o m i c s  a p p r o a c h e s   

Data pre-processing and QC 
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M e t a g e n o m i c s  a p p r o a c h e s   

Q u a l i t y  c o n t r o l  o f  d a t a  a f t e r  s e q u e n c i n g  
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Percentage of adapters per cycle  

The figure shows the percentage of adapter sequences detected at each position of the reads. 
Up to 53.38% adapters are observed at end of reads (Library 9).  

a large number of sequences of very good quality.  
Nevertheless, there is a strong imbalance in terms of number of 
sequences between the samples, 
but they all have more than 100 000 sequences, which was desired 


