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Context – derm
o pharm

a 

Define potential protein m
arkers for pre-clinical and clinical trials to evaluate 

the effect of skin treatm
ent 

 D-Squam
e® tape sam

ples from
 different patients (upperm

ost layer of the 
skin) 

 
M

ain issue: huge heterogeneity in sam
ples 

 6 sam
ples 

Control patients 
Treated patients 
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O
bjectives &

 strategies 
O

bjectives: 
Define potential protein m

arkers for pre-clinical and clinical trials to evaluate 
the effect of skin treatm

ent 

 Strategies: 

U
se LC-M

S for potential biom
arker identification 

Perform
 a consistent sam

ple com
parison that m

ight be applied to higher 

sam
ple num

ber. 

   



W
hat can be done in LC-M

S? 

DDA or DIA for ID and relative quantification betw
een sam

ples 
 

   Targeted for absolute quantitation 

Best of both w
orld? 

•
Perform

 ID and quantitative evaluation in the sam
e run 

N
o standard - N

o quantitative evaluation – Difficult to com
pare sam

ples 

N
eed ID step first 
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Top3 strategy in DDA 

2 DIFFEREN
T PRO

TEIN
S W

ITH
 TH

E SAM
E CO

N
CEN

TRATIO
N

 IN
 M

ATRIX: SU
M

 O
F TH

E 3 BEST FLYER 
PEPTIDES IS CO

N
STAN

T (+/- 10%
 (SILVA ET AL., 2006)) 

U
niversal relative quantification w

ithin a sam
ple 

N
eed of an Internal Standard for quantification evaluation 

PRO
TEIN

 1 

PRO
TEIN

 2 

Peptide 1 Peptide 2 

Peptide 3 

Peptide 1 

Peptide 2 
Peptide 3 

M
S 1 intensity 

RT 

RT 

PRO
TEIN

E 1
PRO

TEIN
E 2

Intensité MS
MS1 intensity 

Protein 1 
Protein 2 



H
ow

 to m
ake a universal standard? 

Best universal standard? 
Several proteins over a broad dynam

ic range 
      

•
Com

plicated to produce 18 calibrated proteins w
ith different concentrations 

•
Batch-to-batch reproducibility  

•
Stability unknow

n 
  

U
p to 3 dynam

ic 
range 

3 proteins for each 
calibration curve 

point 
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M
ove to peptide level? 



H
ow

 to m
ake a universal standard? 

M
ove to the peptide level 

Easier to produce 
3 peptides for each protein: 18 proteins 

 
54 peptides 

   

U
p to 3 dynam

ic 
range 

9 peptides for 
each calibration 

curve point 
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H
ow

 to deal w
ith 54 calibrated peptides over a dynam

ic range? 
U

SE O
F READYBEADS® TECH

N
O

LO
GY 
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W
orkflow

 w
ith the Universal Q

uantification READYBEADS  

W
ork w

ith protein? 
W

ork w
ith peptides? 

Internal standard spiked before or after the digestion?  
 

 
 

 

DDA 

ANALYSIS 

Stan
d

ard
s 

 

STANDARD 
SIGNAL 

EXTRACTIO
N 

 

Q
UANTIFICATIO

N 
EVALUATIO

N
 

Identification and quantification evaluation in a single analysis 
Based on classic shotgun w

orkflow
 

P
ro

te
in

 ID
s 
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Identification results 
Sam

ple prep done on 1.5 µg total protein am
ount 

Injection on nano-LC-Q
exactive H

F system
 (Therm

o). Colum
n acclaim

 pepm
ap, 

0.75µm
*50cm

. 

1 hour gradient. 
 

Large heterogeneity betw
een sam

ples, even in a sam
e group. 

Difficult to perform
 classic norm

alization. 
 

  
N

um
ber of identified proteins in 6 D-Squam

e® sam
ples 

  

Sam
ple 1 

Sam
ple 2 

Sam
ple 3 

Sam
ple 4 

Sam
ple 5 

Sam
ple 6 

N
um

ber of identified proteins 
w

ith 2 peptide 
161 

133 
324 

365 
267 

71 
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Q
uantification evaluation 

Proteins ID 
(Confidential) 

Sam
ple 1 (µg/m

L) 
Sam

ple 2 (µg/m
L) 

Sam
ple 3 (µg/m

L) 
Sam

ple 4 (µg/m
L) 

Sam
ple 5 (µg/m

L) 
Sam

ple 6 (µg/m
L) 

A 
0,002 

N
D 

0,003 
0,005 

0,002 
N

D 

B 
0,008 

0,001 
0,015 

N
D 

0,002 
0,001 

C 
0,008 

N
D 

0,006 
0,005 

0,001 
N

D 

D 
0,150 

0,002 
0,029 

0,019 
0,002 

0,002 

E 
0,010 

0,004 
0,032 

0,019 
0,014 

N
D 

F 
0,025 

0,008 
0,045 

0,044 
0,007 

N
D 

G 
N

D 
0,001 

0,016 
0,025 

0,003 
N

D 

H 
0,062 

0,009 
0,042 

0,041 
0,002 

N
D 

Independent and individual protein quantification evaluation for each sam
ple 

Direct com
parison possible thanks to the quantification evaluation assessm

ent 



1.
Protein ID and Q

uantification evaluation w
ithin the sam

e LC-M
S run.  

In this case up to 361 proteins ID and w
ith an estim

ated concentration w
ithin the 

sam
ple 

 
2.

Intra and Inter sam
ple quantification evaluation 

 
3.

U
niversal: can be applied to any taxonom

y, com
patible w

ith DDA and 
DIA 
 

4.
Easy to use w

orkflow
 

 
5.

Sam
ple com

parison tim
e independent 

Take-hom
e m

essages 
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