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Tomato fruit: a model for fleshy fruit

W h y r e s e a r c h o n  t o m a t o f r u i t  d e v e l o p m e n t :  

Å A g r o c o n o m i c a l i n t e r e s t ( h u m a n n u t r i t i o n ,  a d a p t a t i o n  c l i m a t e

changesé)

Å C a r a c t e r i z e p h y s i o l o g i c a l t r a n s i t i o n s

Å U n d e r s t a n d t h e  r e g u l a t i o n o f  m e t a b o l i t e c o n t e n t
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Phenotype results from the interaction of Omics

Å E a c h s t a g e  =  i n t e g r a t i o n o f  O m i c s o n  t w o d i m e n s i o n s  ( T i m e  x  O m i c s n )
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Our project: 4 Omics throughout tomato fruit development

Å T i m e - s e r i e s o f  9  d e v e l o p m e n t a l s t a g e s

Å D PA  =  d a y s p o s t  a n t h e s i s ( f e c o n d a t i o n )

8 15 22 28 35 42 49 50 53

Å O m i c s a n a l y s i s p e r f o r m e d o n  p e r i c a r p t i s s u e

P e r i c a r p t i s s u e
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Our project: 4 Omics throughout tomato fruit development

T r a n s c r i p t o m e P r o t e o m e A c t i v o m e M e t a b o l o m e

M e t h o d s :

ÅR N A S e q

Å8  s p i k e s  i n j e c t e d

Å f m o l . g F W - 1 :

ÅL a b e l  f r e e  

L C - M S / M S

ÅX I C  s i g n a l

Å f m o l . g F W - 1 :

ÅL C - M S ,  R M N

Åµ m o l . g F W - 1 :

H i T M e

ÅM i c r o p l a t e

ÅA b s o r b a n c e

Ån m o l . m i n - 1 . g F W - 1 :

M A H D
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Our project: 4 Omics throughout tomato fruit development
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P e p t i d e s i n t e n s i t y m o d e l i n g : m e t h o d o f p r o t e i n q u a n t i f i c a t i o n

s e l e c t e d a m o n g f i v e X I C b a s e d m e t h o d s .

Peptides intensity modeling used to quantify the abundance of proteins

Submitted Belouah I  et al
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C o n c e n t r a t i o n o f 2 4 9 4 p r o t e i n s ( f m o l . g F W - 1 ) d e t e r m i n e d f r o m t h e i r

a b u n d a n c e

With, n the number of total proteins

k the sample considered

MW the molar mass (g fmol-1)

Total protein content (g gFW-1)

i the protein considered

Determination of the concentration of tomato proteins
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P r o t e o m e v e r s u s A c t i v o m e

Å 3 2  e n z y m e  c a p a c i t i e s e x p r e s s e d a s  e n z y m e  c o n c e n t r a t i o n s

With, i the enzyme considered

k the sample considered

Vmax the enzyme activity (mol.min-1.gFW-1)

MW molar mass of the enzyme (g mol-1)

Specific activity (mol.gEnzyme
-1.min-1)

Biais et al., (2014)
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P r o t e o m e v e r s u s A c t i v o m e

Å 3 2  e n z y m e  c a p a c i t i e s e x p r e s s e d a s  e n z y m e  c o n c e n t r a t i o n s

T h r e e e x a m p l e s o f  c o r r e l a t e d t r e n d s

R e s u l t s o n  t h e  3 2  e n z y m e s

Å S i m i l a r t r e n d  o f  e n z y m e  c o n c e n t r a t i o n s  d e t e r m i n e d b y  b o t h m e t h o d s

( f r o m L C - M S / M S  v s  f r o m V m a x )

[Protein]LC-MS/MS

[Protein]Vmax

Ratio =

1.00
Ratio
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Our project: 4 Omics throughout tomato fruit development

T r a n s c r i p t o m e P r o t e o m e A c t i v o m e M e t a b o l o m e

2 4 9 4  p r o t e i n s2 2 8 7 7  t r a n s c r i p t s 3 6  e n z y m e  a c t i v i t i e s 7 7  m e t a b o l i t e s
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I n t e g r a t e f o u r  O m i c s t o  d e s c r i b e t r a n s i t i o n

22877 transcripts 2494 proteins 36 enzyme activities 77 metabolites

T r a n s c r i p t o m e P r o t e o m e A c t i v o m e M e t a b o l o m e

Å F o u r  O m i c s a n d  a  s i m i l a r P C A  p r o f i l e

R i p e n i n g

t r a n s i t i o n
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D e v e l o p m e n t 12



Day post anthesis
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E x e m p l e  w i t h p i g m e n t s  c o n t e n t

GGPP

Phytoene

ɕcarotene

PSY

PDS

PDS3

PSY1

Bramleyet al, (2007)

PDS1

Å S i m i l a r t r e n d  i n  c a r o t e n o i d s c o n t e n t  a n d  c o n c e n t r a t i o n  o f  p r o t e i n s

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

lycopene

�� carotene Ŭcarotene
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