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Background 47-50  Atlest  1in5deaths
million 11 worldwide is

cases million associated
* Sepsis is a bloodstream infection ~ pervear  deathsperyear:  with sepsis

* Needs fast and accurate diagnhosis
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Culture MALDI-TOF PCR PCR/ESI-MS LC-MS/MS

Cost Sensitivity Time to get the results gizfg“npolzge”ting sepsis

Identification Resistance profiling



Main goal

* Establishing a protocol for
identification of sepsis
pathogens directly from
blood through target
proteomics

Candida albicans

Pseudomonas aeruginosa
Staphylococcus aureus




Specific goals

1) Defining protein extraction and digestion protocol <=

2) Selecting microbial peptides for target analysis

3) Quantifying microorganism load in blood through target LC-
MS/MS
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Defining protein extraction and digestion protocol

N 3|, cell lysis

e
e MO (skip this step)
e Blood + MO . FASP
Candida albicans e SPEED
Pseudomonas aeruginosa °

Staphylococcus aureus Urea

e Triton, urea,

\_ lysozyme

Protein extraction
) ( and digestion

1) 500 mM sodium carbonate,
1% triton X-100 pH 10.5
2) 1 M Tris-HCI

(| C_MS/MS
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DDA against a
database with
43 species



Defining protein extraction and digestion protocol
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DBCL+SPEED filter aided
v Efficient

v Easy

v Low cost

v Deal with abundant blood proteins
v Fast




Specific goals

1) Defining protein extraction and digestion protocol

2) Selecting microbial peptides for target analysis <

3) Quantifying microorganism load in blood through target LC-
MS/MS



Selection of peptides for target analysis

e MS settin
(o 100 mostintense peptides\
from DDA for each

microorganism * Spectral library building e Higher dotp
* PRM setting ¢ Higher fragment area

[ . . i
=1 .
N/ 5 * Blood spiked with different
I amounts of microorganism m

\ Peptides S Skyline | Target L Skyline
candidates REWALS

Peptide
@ filtering




Intensity (1043) Intensity (1046}

Intensity (1043)

P. aeruginosa
R.AGENVGILLR.G - dotp 0.98

T 302
6 _ -2b1-|:.pm
5 3 Elongation
43 factor Tu
3+
2 1
1 1
8
] } } R } t
298 299 300 301 302 303 304 305
Retention Time
R.NAEAQLQNASAQR.A - dotp 0.97
700 + 18.0
-E‘ppm
600 T
00 Lipotoxon F
400 I
300 —_—
200 1
100 +
[ Q" SN Y /AUUTITE. | A
176 177 178 179 180 181 182 183 184
Retention Time
R.SNFSALQSQPDATK.V - dotp 0.85
500 + .
,1_‘5‘;"
400
20 Lipotoxon F
200
100 -
0

. . v A . .
T T T T T T
218 220 222 224 226 228

Retention Time

Intensity (1046)

Intensity (1046)

Intensity (1046)

S. aureus
R.ATIDGLQNLK.N - dotp 0.98
3 -
25 1 -zéﬁpim Small
2 1 ribosomal
15 1 subunit
1 4 protein uS5
05 I
0 — —

259 260 261 262 263 264
Retention Time

R.TLAYLAELSK.- dotp 0.94

4 1 359
36+ —ippm
3 3 Glyceraldehyde 3-
2; i phosphate
15 dehydrogenase
1 1
05 *
0 ; | 7 S \) Lt
358 358 36.0 36.2 364
Retention Time
K.VLISAPATGDLK.T dotp 0.96
25 T
2 I -35T|:-E|T|
15 1 Glyceraldehyde 3-
D1 N phosphate
dehydrogenase
05 + /\\
0 1 ; f / f ;
270 275 280 285

Retention Time

Intensity (1043)

Intensity (1043)

Intensity (1043)

C. albicans
K.AGILLSPTFVK.L — dotp 0.95

250 T 371

200 1 a D-glyceraldehyde 3-
50 1 phosphate

o 1 dehydrogenase

50 N\

0 - \I\

368 369 370 371 ar2 313
Retention Time

K.AASYEEIAQAIK.K - dotp 0.96

300 ¥ 331

250 + e

200 & D-glyceraldehyde 3-
0 | a\ phosphate

oo | / \ dehydrogenase

50 + A\

0 ey =

326 328 33.0 332 334 33.6
Retention Time

RYHIEEEGSSK.D dotp - 0.98

250 + y ézb";m

200 + Phosphoglycerate
150 kinase

100 +

50 F

e ———

121 122 123 124 125 126
Retention Time



Specific goals

1) Defining protein extraction and digestion protocol
2) Selecting microbial peptides for target analysis

3) Quantifying microorganism load in blood through target LC- =
MS/MS



Quantifying microorganisms in blood
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Quantifying microorganisms in blood
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Quantifying microorganisms in blood

* Patient samples analysis

Patient P"Sictlifteu:’l""d LC/ESI-MS/MS N““‘tzf;;f;g;i‘iggsd

1 S. aureus Undetectable 0

2 P. aeruginosa P. aeruginosa 03
3 S. aureus S. aureus 03
4 S. epidermidis undetectable 0

5 C. albicans C. albicans 03
6 S. aureus S. aureus 03
7 P. aeruginosa P. aeruginosa 03
8 P. aeruginosa P. aeruginosa 01*

*|dentified only the peptide AGENVGILLR

85.7%
sensitivity



Specific goals

1) Defining protein extraction and digestion protocol
2) Selecting microbial peptides for target analysis

3) Quantifying microorganism load in blood through target LC-
MS/MS



Concluding remarks

v'Fast sample prep protocol for microbial identification directly from blood
v"Workflow for microbial peptide selection for target LC-MS/MS
v'Achievement of 85.7% sensitivity in patient samples

v'Need for decreasing LoD and LoQ (sample prep, pre-cultivation, MRM)
v'Detecting proteins related to microbial resistance to antibiotics

v'"More patient samples, and species...
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